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0.0
EXECUTIVE SUMMARY

Woodward-Clyde Consultants (WCC) has prepared this risk assessment for World Wide
Terminal Services Inc. (WWTS, doing business as Universal Engineering, on behalf of the
Aviation Troop Command, or ATCOM), for Building No. 3 of the St. Louis Army Ammunition
Plant (SLAAP). This report has been prepared in accordance with Woodward-Clyde
Consultants' (WCC) scope of work for a health-based risk assessment, as presented in the
proposal dated May 1995. |

Based on the results and assumptions of this risk assessment, the follbwing conclusions
were made:

e The overall non-carcinogenic hazard indices posed by exposures to the COPCs in
the basement, first level, and second level of Building No. 3 are below the threshold
value of 1, indicating that exposures to the COPCs are at acceptable levels; and

. The overall cancer risks posed by exposures to the COPCs in the basement, first
level, and second level of Building No. 3 are at or within the U.S. EPA’s acceptable
cancer risk range of 10™ to 10°, indicating that exposures to the COPCs are at
acceptable levels.

Based on the limits, assumptions, and conclusions of this risk assessment, there is no
unacceptable health impact posed by the interior of Building No. 3 and further remediation of
Building No. 3 interior is not indicated. o '

The risk assessment examined the potential exposure of adult workers to interior surfaces
and basement soil of Building No. 3 through four exposure pathways: inhalation, dermal
contact with interior surfaces, ingestion of soil, and dermal contact with soil (the latter two
pathways for the basement only). A reasonable maximum exposure was assumed to occur,
assuming exposure for 5 days per week, 50 weeks per year, for 25 years. The chemicals of
potential concern (COPCs) assessed in the risk assessment included total polychlorinated
biphenyls (PCBs) on all levels and the pesticides 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin,
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endrin, gamma-BHC, and heptachlor epoxide in the basement. The risk assessment
evaluated the basement, first level, and second level separately.

Cancer risk levels on the first and second level (less so in the basement) were largely driven
by inhalation of PCBs. Limited air sampling conducted at representative areas within
Building No. 3 did not detect the presence of PCBs in air at quantitation limits ranging from
0.7 to 0.8 ug/m’. In addition, proposed revisions to the cancer slope factor for PCBs
suggest that the current slope factor used in this assessment over-predicts cancer risks by 4
to 25 times. For these reasons, PCB risk estimates in this assessment are likely to have been
over-estimated.

The risk assessment required development of an innovative approach to assess the risk
associated with dermal contact to interior surfaces, since U.S. EPA has not developed
guidelines or preferred approaches for quantifying this exposure pathway. In addition, fate
and transport modeling was applied to estimate the volatilization of PCBs and pesticides
from interior surfaces and soil to the air, requiring assumptions to be made for several
factors. -

Despite the fact that the risk levels derived were within acceptable levels, many of the
surface wipe samples and core samples collected from the building exceeded the U.S. EPA
PCB Spill Cleanup Policy standards for non-restricted access areas, namely, 10 ug/100 cm?
for surface wipe samples and 10 mg/kg for soils (applied to evaluate concrete core
samples). An evaluation was made of these standards. The wipe sample standard,
developed in 1986, is based on outdated factors and is somewhat arbitrary. The risk level
to which this standard was intended to correspond is not clear from its documentation.
When using the methodology developed in this risk assessment, the standard of 10 nug/100
cm? corresponds to a risk level of 10°. The soil standard of 10 mg/kg is associated with a
risk level of about 10*. Many of the regulatory levels or guidance values set for PCBs by
the U.S: EPA have adopted higher-than-baseline risk levels (i.e., higher than 10°). Based
on this precedence, the risk levels calculated in the risk assessment (10 to 10™) are typical
of acceptable risk levels previously adopted for PCBs.
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The sample representativeness in the chip chute area was also examined and wasju =~ .
be low because 1) not all surface types were sampled, 2) the PCB concentrations ranged
widely, and 3) PCB concentrations substantially higher than the comparison standards were
detected in two samples. Additional sampling of surfaces around the chip chute area could
improve the understanding of the PCB levels in this area.

Asbestos is known to be present in portion§ of Building No. 3. The risk assessment did not
examine the potential health impacts associated with the presence of asbestos. It is
recommended that a qualified asbestos inspector examine the presence and condition of the
asbestos, and that the results of that inspection be considered along with the results of this
risk assessment in developing long-term management decisions regarding Building No. 3.
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INTRODUCTION AND SUMMARY OF EXISTING CONDa 1 susv>

11  INTRODUCTION

Woodward-Clyde Consultants (WCC) has prepared this risk assessment for World Wide
Terminal Services Inc. (WWTS, doing business as Universal Engineering, on behalf of the
Aviation Troop Command, or ATCOM), for Building No. 3 of the St. Louis Army Ammunition
Plant (SLAAP). This report has been prepared in accordance with WCC’s scope of work for a
health-based risk assessment, as presented in the proposal dated May 1995, and is based on
information contained in the Request for Proposal (RFP) and the following documents:

. St. Louis Army Ammunition Plant, PCB Decontamination and Testing of Building 3
Project, St. Louis, Missouri (RUST Remedial Services, Inc., 1994);

. Building 3 Basement Characterization Report (Dames & Moore, 1994a); and,

o Remediation Design and Development Report (Dames & Moore, 1994b).

The objectives of the human health risk assessment are to evaluate the potential health risks
posed by the present-day contamination of the building and to evaluate the need for further
remedial activities.

The risk assessment was prepared in general accordance with currently accepted guidance for
conducting human health risk assessments. U.S. EPA does not provide specific guidance for
assessing the majority of the media (concrete and other surfaces) or the data form (primarily
wipe and core samples) available for Building No. 3. Therefore, a technical approach to use
these data was developed for this assessment. The primary guidance document used in
preparation of the risk assessment was Risk Assessment Guidance for Superfund - Vohane I:
Human Health Evaluation Manual (Part A) (U.S. EPA, 1989a). Additional guidance was
sought from the following documents:
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¢ U.S. EPA Memorandum from Karen Hammerstrom to Jane Kim, Cleanup of PCB Spills
Located Indoors, Office of Pesticides and Toxic Substances, dated February S, 1986.

~ o US. EPA (1992). Dermal Exposure Assessment: Principles and Applications, Interim
. Report, Office of Research and Development, EPA/600/8-91/011B, January.

e US. EPA (1990b). Guidawce on Remedial Actions for Superfund Sites with PCB
Contamination. EPA/540-G-90-007, August. '

The risk assessment is organized into the following sections:

Basis of Existing Cleanup Standards (Section 2.0)

Data Review and Selection of Chemicals of Potential Concern (Section 3.0)
Exposure Assessment (Section 4.0)

Toxicity Assessment (Section 5.0)

Risk Characterization (Section 6.0)

Results and Discussion (Section 7.0)

Uncertainty Evaluation (Section 8.0)

Chip Chute Area (Section 9.0)

Summary and Conclusions (Section 10.0)

12 'SUMMARY OF EXISTING CONDITIONS

From September 1991 through August 1994, Chemical Waste Management (now RUST
Remedial Services) performed PCB testing and decontamination on the first and second levels of
Building No. 3 of the SLAAP. Cutting oil containing PCBs was historically used in the upper
levels of this building. Wipe and/or core samples were obtained from various materials,
including the floor, walls, ceiling, and other structures (elevator doors, panel boxes, floor grates,
metal pipes, windows). PCBs were found on various materials, but were most prevalent in the
concrete floor and walls. Concentrations were detected above the U.S. EPA cleanup standard of
10 mg/kg (ppm) for porous surfaces and 10 pg/100 cm? for non-porous surfaces, as specified in
the U. S. EPA PCB Spill Cleanup Policy (40 CFR 761, Subpart G) and discussed in Section 2.0.

In July 1994, Dames and Moore conducted wipe and soil sampling in the basement of Building
No. 3. Soil and surfaces of the basement (floor, horizontal beams, vertical columns, walls, and
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ceiling) were characterized to identify the presence of PCBs from cutting oil use in upper levels
ofthebuildmg,aswellastoxdemfythepmenoeofpsuadsmdmmmaﬁ'ommehswnc
useofpuuadwmdstomgeofmummebasanm PCBs were not found in the soil samples,
but were detected in other basement surfaces. Several pesticides were detected from basement
surface and soil samples: 4,4-DDD, 4,4-DDT, gamma-BHC (lindane), endrin (and endrin
aldehyde), heptachlor epoxide, dieldrin, methoxychlor, and beta-BHC. Ammonia, which was
analyzed as a surrogate for urea, was also detected in most of the samples. Dames and Moore
concluded that the ammonia concentrations were only slightly above those typically found in soil.

During the preparation of this report, additional PCB decontamination was performed on a
_ section of the first level concrete (the “P3Z1” area) where higher concentrations of PCBs were
detected by earlier sampling. The section has been cleaned to a composite level of 5.3 mg/kg.
This section of the building was not included in the risk assessment as the decontamination was
in process and the area was considered clean (< 10 mg/kg) upon completion.

The chemical results of the previous testing performed in the basement, first level, and second
level of Building No. 3 are presented in Appendices A, B, and C, respectively, and summarized
in the following subsections.

1.2.1 Basement

Media sampled in the basement included soil and wipe samples of various surfaces (the floor,
walls and other vertical surfaces, and the ceiling). Samples were analyzed for PCBs and various
pdsticides. Figure 1-1 identifies the basement sampling locations. The results of the basement
sampling are summarized in Appendix A.

Eight soil samples were collected from the floor of the basement. PCBs were not detected in

any soil sample. Four pesticides were detected in four samples: 4,4’-DDD, 4,4’-DDT, endrin,
and gamma-BHC.
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Fifteen floor wipe samples were collected. PCBs', 4,4’-DDD, 4,4’-DDT, dieldrin, endrin,
gamma-BHC, and heptachlor epoxide were detected. 4,4’-DDD, 4,4>-DDT, and gamma-BHC
were most frequently detected (in 15, 14, and 13 samples, respectively). PCBs were detected in
seven samples, six of which exceeded the PCB Spill Cleanup Policy Standard for surfaces of 10
ug/100 cm®. Heptachlor epoxide was detected in four samples and dieldrin and endrin in one
sample each. :

Twenty vertical wipe samples were collected from vertical basement surfaces, which include
walls and columns. The following chemicals were detected in wipe samples: PCBs (in five
samples, three of which exceeded the standard of 10 pg/100 cm?) 4,4’-DDD (in 19 samples),
4,4’-DDT (in 19 samples), beta-BHC (2 samples), endrin aldehyde (1 sample), gamma-BHC (13
samples), and heptachlor epoxide (4 samples).

Fourteen horizontal beam samples were collected from the top surface of the bottom flange of
the horizontal steel beams in the basement. PCBs were detected in 5 of the 14 samples.
Pesticides were detected in all horizontal wipe samples. The pesticides detected include 4,4’-
DDD (13 samples), 4,4’-DDE (1 sample), 4,4’-DDT (14 samples), gamma-BHC (9 samples),
heptachlor epoxide (1 sample), and methoxychlor (1 sample). Nine ceiling wipe samples were
collected. PCBs were detected in 1 sample; pesticides were detected in 8 wipe samples. The
pesticides detected include 4,4’-DDD (8 samples), 4,4’-DDT (7 samples), gamma-BHC (2
samples), and heptachlor epoxide (1 sample). All of the PCB concentrations detected in
horizontal beam or ceiling samples exceeded the standard of 10 pg/100 cm’,

1.2.2 First and Second Levels
Sampling of the first and second levels of Building No. 3 was conducted in seven phases: Phase

1 through Phase 7 (P1 through P7 samples). Analysis of samples was performed for PCBs only.
All samples from the second level were collected during Phase 1. The first floor sampling was

! PCBswuerq)oneduAroclormimna.montypiuﬂyArod& 1260, Aroclor 1254, or Aroclor 1248. In this risk assessment, PCBs are
referred 1o as total PCBs, and a discussion on the Aroclor mixture to which the PCB analysis was reported is not presented. The original
sampling reports should be referred to for further information.
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divided into six area-specific phases: Phases 2 through 7. Analytical results for the first level and
second level are presented in Appendix B and Appendix C, respectively. Figures 1-2 through 1-
7 identify the sample locations from the first and second levels.

A total of 164 floor core samples were collected from the first and second level of Building No.
3. One hundred seven (107) core samples were collected from the first level and 57 core
samples were collected from the second level. PCBs were detected in 70 of the 164 floor
samples: 53 on the first level and 17 on the second level. Detected PCB concentrations in the
floor core samples ranged from 2 mg/kg to 60 mg/kg on the first level (27 exceeding the
standard of 10 pg/100 cm®) and from 2 mg/kg to 32 mg/kg on the second level (9 exceeding the
standard of 10 ug/100 cm?).

A total of 418 ceiling samples were collected from the first and second levels: 181 wipe samples
and 69 core samples were collected from the first level, and 126 wipe samples and 42 core
samples were collected from the second level. Of the 111 core samples, only 4 samples had
detectable concentrations of PCBs (2 on each level, all below the soil cleanup standard of 10
mg/kg) Of the 307 ceiling wipe samples, 146 had detectable concentrations of PCBs: 92 on the
first level (34 exceeding 10 pug/100 cm®) and 53 on the second level (17 exceeding 10 ug/100
cm’). PCB concentrations ranged from 1.11 pg/100 cm® to 111 ug/100 cm? on the first level
and from 1.2 ug/100 cm?® to 108.1 pg/100cm’ on the second level.

A total of 284 samples were collected from vertical surfaces of the first and second level, which
include columns, walls, doors, electrical panels, and windows. Sixty three (63) wipe samples and
112 core samples were collected from the first level, and 52 wipe and 57 core samples were
collected from the second level. Of all samples, only 12 samples had detectable concentrations
of PCBs. PCBs were detected in 3 wipe samples on the first level (all below 10 pg/100 cm’), 8
core samples on the first level (2 exceeding 10 mg/kg), 1 wipe sample on the second leve! (below
10 pug/100 cm®), and no core samples on the second level.
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123 Air Sampling

Eight air samples were collected for analysis of PCBs at representative locations throughout
Building No. 3 in May, 1992. The results of the air sampling and analysis are presented in
Appendix D. None of the air samples collected contained detectable concentrations of PCBs at
quantitation limits ranging from 0.7 to 0.8 pg/m’. Despite the absence of detectable levels of
PCBs in the indoor air, this risk assessment has conservatively assessed the inhalation pathway,
using modeled estimates of indoor air concentrations. Nonetheless, this air sampling indicates
that PCBs are not present at detectable concentrations in the indoor air of Building No. 3.

1.2.4 Asbestos-Containing Material

ATCOM identified the presence of asbestos-containing material in Building No. 3 and adjacent
buildings and expressed concern regarding the possible health impacts associated with its
presence. No information was available on the presence or condition of the asbestos-containing
material, so this issue is not addressed in the risk assessment. The conclusions of the risk
assessment do not consider the potential health impacts associated with the presence of asbestos
and this omission should be kept in mind when developing long-term management actions of the
building. It is recommended that individuals qualified in the inspection of asbestos evaluate these
areas and make recommendations as to the need for asbestos removal.
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2.0
BASIS OF EXISTING CLEANUP STANDARDS

The current cleanup standards by which PCB contamination is evaluated were derived under the
PCB Cleanup Spill Policy (40 CFR Subpart G (Parts 761.120 to 761.135)). This spill cleanup
policy applies to spills that occurred after 4 May 1987 and, therefore, does not strictly apply to
the SLAAP Building No. 3. In 40 CFR 761.120 (a)(1)(i), it is stated:

“EPA recognizes that old spills which are discovered after the effective date of this
policy will require site-by-site evaluation because of the likelihood that the site involves
more pervasive PCB contamination than fresh spills and because old spills are generally
more difficult to clean up than fresh spills (particularty on porous surfaces such as
concrete). Therefore, spills which occurred before the effective date of this policy are to
be decontaminated to requirements established at the discretion of EPA, usually through
its regional offices.”

This exclusion aside, the general PCB danup standards for non-restricted access areas are:

e A surface PCB concentration of 10 ug/100 cm® for indoor solid surfaces, high- and low-
contact outdoor solid surfaces; and

. Asoilconcam'anonofwmg/kg,(ppm) prowdedthatthesoxllsexcavaxedtoa
minimum depth of 10 inches and oovered with clean soil.

In this assessment, a value of 10 pug/100 cm? is used to evaluate all wipe samples and a bulk
(mass) concentration of 10 mg/kg is used to evaluate core samples of concrete. Note that there
is no PCB Spill Cleanup Policy Standard for cored concrete.

To evaluate the risk levels associated with the PCB Spill Cleanup Policy standards, the basis of
the standards was examined. A U.S. EPA memorandum from Karen Hammerstrom to Jane
Kim, Office of Pesticides and Toxic Substances, dated February 5, 1986, presents the theoretical
exposure model and parameters that were used to derive the surface cleanup standards for PCB.
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Exposures in this model are given by the following equation:

LADD = C xSAxTxA
BWxL
where LADD = Lifetime Average Daily Dose (mg/kg-day)
C = Surface concentration of contaminant (mg/cm®)
SA = Contaminant-containing surface area contacted by
worker during work life (cm®)
T = Fraction of contaminant transferred from contaminated
surface to skin (unitless)
A = Fraction of contaminant absorbed through skin (unitless)
BW = Body weight (kg)
L = Human lifetime (dy) -

Exposures were modeled for both worker and residential exposure to low and high contact
surfaces. Workers in a low contact exposure scenario were assumed to make light contact with
10 percent of the walls and floors of their work areas during their careers. The work area was
assumed to be 10 feet x 12 feet x 8 feet. One percent (1%) of the PCBs were assumed to be
transferred to skin and absorbed. For the high-contact exposure scenario, workers contact an
area approximately equal to a desktop with 25 percent transfer of the PCBs due to firmer
contact.

The assumptions used to develop the acceptable surface concentration of PCB are arbitrary and
in some cases outdated, limiting use of this model in other situations. As the exposure mode!
was presented in the memorandum, the percentage of surface contact is a function of room size,
suggesting that the degree of exposure increases as the room size increases (i.e., a person
worldnghazoomzroomwouldcomactthemffam 10 times more frequently than a person
working in 2 20 m’ room). While the surface area potentially contacted in a larger room is
greater than a smaller room, it is not reasonable to assume that the frequency with which the
surfaces would be contacted is any greater in a larger room. This character of the model makes
it difficult to extrapolate to room sizes that are different from that used in the model. In addition
to this limitation of the model, the model also makes an assumption regarding the toxicity of
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PCBs that is now outdated. The slope factor used in the model was 4 (mg/kg-dy)” versus
current value of 7.7 (mg/kg-dy)”. Note, however, that the slope factor for PCBs is undergoing
revision by the U.S. EPA and is anticipated to be reduced to a value in the range of 0.3 to 2.0
(mg/kg-dy)". This is discussed further in Section 5.0. Furthermore, the assumption made in the
model of a 100% dermal absorption rate of PCBs is also outdated. The absorption rate of PCBs
from soil has been shown in experimental studies to range from 0.63 percent to 2.1% percent
(U.S. EPA, 1992). Moreover, the model is not clear with what risk level the concentration of 10
Hg/100 cm’ is supposedly associated. Other aspects of the approach to deriving the acceptable
concentration were not clearly presented in the memorandum.

. Because of the assumptions, limitations, and errors in the model, the acceptable PCB surface
concentration of 10 ug/100 cm’ is not a supportable risk-based value by current day risk
assessment standards. Since the U.S. EPA has not defined preferred or default exposure
parameters or approaches for assessing contact with surfaces in this type of exposure, there is no
defined method for revising the standard or proposing an alternative level. For these reasons,
this risk assessment has developed its own approach for evaluating surface exposures.

The PCB cleanup standard for soil that is applied in this assessment to bulk (i.e., core) samples
of 10 mg/kg is actually a range of acceptable concentrations of 10-25 mg/kg for occupational or
“remote” areas. It is based on the derivation of an acceptable PCB concentration of 1 mg/kg in
residential soils, and upwardly adjusted by an unknown method (the guidance is not specific as to
how the value was derived) (U.S. EPA, 1990b). The residential value of 1 mg/kg is based on
child and adult residential exposure to PCB-contaminated soil by multiple exposure pathways
(ingestion, dermal contact, inhalation) and is associated with a risk level of about 1x10®°. The
acceptable occupational range of 10-25 mg/kg is stated as being associated with a risk level of
about 1x10™,

Application of this standard to building material is insupportable from a risk basis, since the
assumed exposure pathways upon which the standard is based are unlikely to occur (for
example, daily ingestion of concrete is not a reasonable expectation).

I\SEQ3549RAFINAL.DOC June 4, 1996
SE03549-SLAAP

2-3



WOODWARD-CLYDE

These standards are not necessarily applicable regulatory standards for Building No. 3 since the
building pre-dates the Spill Policy. Therefore, a basis exists for negotiating a variance from these
standards or proposing an alternate value. This risk assessment has attempted to develop a more
site-specific assessment of the chemical contamination in Building No. 3 that can be used as a
basis for negotiating alternate standards.
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3.0
DATA REVIEW AND
SELECTION OF CHEMICALS OF POTENTIAL CONCERN

3.1 DATA REVIEW

The objective of the data review is to evaluate the quality of the available data and identify any
limitations or uncertainties of the data that could potentially impact the risk assessment.

The following activities were performed in the data review:

Review of the representativeness of the data -

Review of analytical methods and attained quantitation limits
Review of level of data validation and assigned qualifiers
Review of quality assurance/quality control (QA/QC) samples

3.1.1 Review of the Representativeness of the Data

Two approaches were used to select sampling locations in previous investigations: systematic
random sampling and purposive sampling. In the systematic random sampling, sampling areas
were identified through the development of sampling grids, and random samples were collected
from within those grids. Systematic random sampling provides an unbiased sampling of
chemical concentrations throughout the building; however, may have resulted in limited samples
in areas of suspected contamination. In the purposive sampling, areas that appeared visibly
stained or impacted were sampled. Purposive sampling intentionally skews the collection of data
to areas of higher chemical concentrations. This may have resulted in a biased representation of
chemical concentrations in the building. Use of both sampling schemes provides an adequate
distribution of sampling locations throughout the building, which further provides an adequate
basis for using the data in a risk assessment. One area, the chip chute area (shown on Figure 1-
1) may have had less than an optimal number of samples collected, given that it was an area of
suspected high concentrations of PCBs. This is discussed further in Section 9.0.
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3.1.2 Review of Sampling and Analytical Methods and Attained Quantitation Limits.

The methodologies used to collect and analyze wipe and core samples are appropriate for
obtaining chemical concentrations for comparison with the acceptable porous media and surface
wipe concentrations specified in the PCB Spill Cleanup Policy. The adequacy of the methods for
risk assessment use is unclear owing to the lack of specific guidance for assessing these types of
data in a risk assessment. Alternate types of data collection and analysis for use in a risk
assessment are not available, so these data are accepted as adequate for risk assessment
purposes.

3.1.3 Review of Level of Data Validation and Assigned Qualifiers

The analytical data were presented without qualifiers, and the level of data validation is not
known. Thus, the degree of certainty of the concentrations detected cannot be evaluated. Due
to the lack of validation guidance specific for wipe sampling results, the data are accepted as
valid for purposes of the risk assessment.

3.1.4 Review of Quality Assurance/Quality Control (QA/QC) Samplu

Evaluation of field blank samples from the basement indicated detectable levels of pesticides.
The concentrations were low and were not significant enough to discredit the data. Duplicate
samples were collected in the basement from side-by-side locations. Comparison of the
duplicate samples with original samples indicated significant variations. The variation in
concentrations was attributed to the physical difference of sample locations.
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4.0
EXPOSURE ASSESSMENT

The exposure assessment describes the exposure potential posed by the building interior,
identifies people (receptors) who may be exposed and through what pathways, estimates
chemical concentrations to which receptors may be exposed, and calculates resultant chemical
intakes. These topics are discussed individually in the sections below.

4.1 SETTING DESCRIPTION AND BUILDING USE

Building No. 3 is part of a large governmental complex located in St. Louis, Missouri. The
general setting of the site is shown on Figure 4-1. The complex is located between Riverview
Boulevard and Goodfellow Boulevard, adjacent to Interstate Highway 70. Most of the land use
surrounding the complex is commercial. Some low income residential areas are located to the
west of the complex. Access to the governmental complex is controlled through security
measures including a manned entrance gate and fencing.

Currently, Building No. 3 is largely vacant except for a few office areas on the first and second
levels used by ATCOM and the Veterans Administration (VA). These areas in use have been
fitted with suspended ceiling tiles, wall coverings, and carpeting or other floor cover, and the
original interior surfaces are not available for direct contact. Access to the basement is
controlled, and the windows to the basement have been sealed. The potential fisture use of
Building No. 3 will likely remain similar to that for which it has been used in the recent past, i.e.,
for administrative and storage use.

42 IDENTIFICATION OF POTENTIAL RECEPTORS

The human receptor groups that have the potential to be exposed to the interior of Building No.
3 include maintenance personnel performing periodic inspections and other worker populations
that may be employed in the building. Maintenance workers may be exposed to the basement as
well as upper levels of the building, whereas other general worker populations are potentially
only exposed to the first or second level of the building. Although the degree of exposure of
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Modeling parameters for the above equations are provided in Table 4-1.

' hgaaalthemeguﬂFﬂwmoddds&ibsthedmmﬁonofd:mﬁcalsﬁomanwdhm
such as soil and the vapor phase diffusion of the chemicals to the surface to replace that lost by
volatilization. The following conditions and assumptions are inherent in the model:

o The model assumes an exponential decay curve over time once steady-state
conditions are achieved;

e The model does not account for the high intial rate of volatilization before
equilibrium is attained and will tend to underpredict emissions during this initial
period;

o The equation assumes that vapor phase diffusion is the only transport mechanism
moving contaminants from the column to the surface; and

e The model is applicable only to single chemical compounds fully incorporated into
isotropic medium.

The validation study conducted by U.S. EPA indicated that the Hwang and Falco model should
make reasonable estimates of loss by vapor diffusion (U.S. EPA, 1994). An example of the loss
curve predicted for PCBs at a starting concentration of 10 1g/100 cm® is shown on Figure 4-3.

44.2 Dermal Exposures to Interior Surfaces

The volatilization rate estimated by the Hwang Falco mode! was also used to estimate average
surface concentrations over the exposure period, to which receptors may be exposed dermally,
accounting for the losses that occur as a result of the volatilization. The mass of chemical per

unit area (g/cm?) lost to volatilization each year was estimated by the following expression:

Mass Lost = Nax t x Fi

EQ.7
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Mass at End = Initial Mass — Mass Lost
EQ.8

where: Mass Lost Chemical mass lost during the time interval (g/cm’)

Initial Mass = Chemical mass at beginning at time interval (g/cm?®)
MassatEnd = Chemical mass at end on time interval (g/cm’)

Na = Volatilization (emission) rate (g/cm’-s)

t = Time interval (s)

Fi = Inefficiency factor (unitless)

The initial mass at the start of a time interval, mass lost during that time interval, and the
resultant mass at the end of the time interval were calculated for one year time intervals over the
exposure period (25 years) using the emission rate for that time interval (i.e.,, Equation 1 was
applied at one-year intervals with t = 1 yr). The mass remaining at the end of one time interval
became the initial mass for the next time period. Through this process, chemical concentrations
remaining in the surface at the end of each year were identified. These concentrations were
averaged to identify the mean surface concentration to which receptors are potentially exposed
over the exposure period.

An inefficiency factor (Fi) was applied to account for less than ideal volatilization occurring in
real life situations and reduces the predicted emission rate by a factor of 10. In some cases,
without the inefficiency factor, the model predicted that complete volatilization would oceur
over a short period of time (e.g., 1-S years). However, since it is known that the use of the
COPCs occurred in the early to mid-1900’s, and are still present, the model apparently
overpredicts volatilization. In a limited number of instances, the model with the inefficiency
factor predicted complete loss of chemical sometime within the 25 year exposure period. In
these instances, the average concentration over the time the chemical was predicted to be present
was used as the exposure point concentration. Note that the inefficiency factor was used only to
estimate the mass remaining on surfaces for purposes of assessing dermal contact and ingestion
exposure, but was not used to estimate air concentrations for the purposes of assessing
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inhalation exposure. This approach has ‘double counted’ the presence of chemicals in air and
surfaces to a degree, adding a level of conservatism to the risk assessment.

Calculation of exposure point concentrations for the inhalation, ingestion, and the dermal
exposure pathways are presented in Appendix E, Appendix F, and Appendix G for the basement,
first level, and second level of the building, respectively. A summary of the chemicals of
potential concern and the associated exposure point concentrations applied to- the risk
assessment is provided in Table 4-2.

4.43 Dermal Exposure to Soil

Exposure point concentrations used for dermal exposures to soil were the lower of either the
maximum detected concentration or 95% UCL concentration of measured soil concentrations.
The average concentration over the 25 year exposure period was not derived.

4.4.4 Ingestion Exposure to Soil

Exposure point concentrations used for ingestion exposures to soil were lower of either the
maximum detected or 95% UCL concentration of measured soil concentrations. The average
concentration over the 25 year exposure period was not derived.

4.5 ESTIMATION OF CHEMICAL INTAKES

Chemical intakes were calculated according to the conventional methods outlined in U.S. EPA
(19892) and through the approach used to derive the acceptable surface concentration of PCBs

for the PCB Spill Cleanup Policy. The chemical exposure point concentrations, derived as

described in the preceding section, were combined with exposure or intake parameters to

estimate chemical intake. The exposure and intake factors used in the risk assessment are

consistent with U.S. EPA guidance (U.S. EPA, 1992b), or are based on professional judgment,

and represent a reasonable maximum exposure scenario.

The exposure pathways assessed in the risk assessment are mcxdental ingestion of soils in the
basement, dermal contact with soil in the basement, dermal contact with interior surfaces, and
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inhalation. Methods for estimating chemical intakes for each pathway are discussed below.
Calculation of chemical intakes for the ingestion, inhalation, and dermal exposure pathways are
presented in Appendix E, Appendix F, and Appendix G for the basement, first level, and second
leved of the building, respectively.

4.5.1 Ingestion Intake

Intake of COPCs through ingestion of soil in the basement was estimated by the following
equation:

C xIRxFI xCF xEF xED
Intake = —<
BW x AT
EQ.9
where: Intake = Chemical intake rate (mg/kg-dy)

Cs = Chemical concentration in soil (mg/kg)
IR = Soil ingestion rate (mg/dy)
F1 = Fraction ingested that is contaminated (unitless)
CF = Unit conversion factor (kg/mg)
EF = Exposure frequency (dyfyr)
ED = Exposure duration (yr)
BW = Body weight (kg)
AT = Averaging time (dy)

Exposure parameters used to assess ingestion exposures repmentanve of a typical worker
exposure and are presented in Table 4-3.

452 Dermal Intake

U.S. EPA has not developed a methodology for assessing dermal exposure to non-soil or
building interior surfaces. U.S. EPA's conventional equation for estimating dermal exposure to
soil is presented below and is based on the premise that soil, when contacted, adheres to the
skin's surface promoting dermal absorption.
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ngAxAFxABxCFxEFxED

take
I BW x AT

EQ. 10

Chemical intake rate (mg/kg-dy)

Chemical concentration in soil (mg/kg)

Skin surface area available for contact (cm*/event)
Soil-to-skin adherence factor (mg/cm’) -
Absorption factor (unitless)

Unit conversion factor (kg/mg)

Exposure frequency (events/yr)

Exposure duration (yr)

Body weight (kg)

Averaging time (dy)

HELEELEET

In this risk assessment, contact with interior structures is under also consideration. These types
of exposures are not assumed to result in adherence of the interior structure to the skin. Rather,
the assumption is that chemicals will be absorbed from the structure's surface directly into skin
during contact. To account for this difference, the conventional intake equation for dermal
exposure to soil was modified to assess dermal exposure to non-soil surfaces. Chemical intake
from dermal exposure to interior surfaces was estimated by the following equation:

Inike = Cw XSAX CRx ABxCF . EQ- 1
BWx AT
where: Intake = Chemical intake rate (mg/kg-dy)
Cw = Chemical concentration on structure surface (ug/cm®)
SA = Total impacted surface area of the interior (cm?)
CR = Lifetime contact rate with interior surfaces (decimal %)
AB = Dermal absorption extent (unitless)
CF = Unit conversion factor (mg/ig)
BW = Body weight (kg)
AT = Averaging time (dy)

The chemical concentration on the interior structure surface was the average concentration over
the exposure period, as discussed in Section 4.2.2, calculated from the 95% UCL or the
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maximum detected concentration in the wipe samples. For structures that were cored and
analyzed in mass/mass terms, an additional step was used to convert the coring sample result to a
mass/surface area form:

Cw = Ccxp xCFxD

EQ. 12
where: Ce = Chemical concentration per surface area (jg/cm’)
C = Chemical concentration in cored sample (ug/kg)
p = Density of material (g/cm®)
CF = Unit conversion factor (kg/g)
D =

Depth of chemical distribution in surface (cm)

The resultant chemical concentration is expressed in mass/surface area and can be used to
estimate dermal absorption by the previous equation.

An estimate of the percentage of the surface area of the interior structures that would be
contacted over a worker lifetime (i.e., the lifetime contact rate or CR) was based on the method
used to derive the acceptable PCB surface concentration of 10 pug/100 cm? in the PCB Spill
Cleanup Policy memorandum (U.S. EPA, 1986). In the U.S. EPA approach, 140,000 cm® was
assumed to be the total interior structure to which exposure could potentially occur. Of this
surface area, some types of interior structures were assumed “high contact” structures and others
were assumed “low contact” structures. U.S. EPA assumed that 25% of high contact surfaces
were contacted over a worker lifetime (i.e., 35,000 cm?) and 10% of the low contact surfaces
@.e., 14,000 cm®) were contacted over a worker lifetime. As discussed previously,, the approach
used by the U.S. EPA to define the amount of surface contacted as a percentage of the room
size has the effect of increasing the extent of exposure as the room size increases. To circumvent
this situation, the approximate surface areas that were assumed contacted by the U.S. EPA,
expressed as a percentage of the total interior surface area in Building No. 3, were used to
estimate the surface areas of Building No. 3 that might be contacted. The floor and ceiling
were assessed as low contact structures and the walls were assessed as high contact structures.
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Dermal absorption values (AB) were derived from information presented in Dermal
Exposure Assessment: Principles and Applications (U.S. EPA, 1992¢). This document
presents experimentally derived values for dermal absorption of PCBs from soil based data
* for 3,3°,4,4’-tetrachlorobiphenyl (TCB). anure 4-4 provides the dermal absorption curve
of TCB as a function of time using the results of the studies presented in the U.S. EPA
document. Based on these data, the percent TCB absorbed from soil ranges from 0.63% to
2.1%. For this risk assessment, a value of 1.36% was used for PCBs, which represents the
arithmetic average of these values Dermal absorption of DDT was reported in the U.S.
EPA document as 1.04% in human skin and 3.3% in rhesus monkeys. A central value of
2% has been assumed for DDT and all other pesticides in this assessment.

Other exposure parameters used in the above equations are presented in Table 4-3.
4.53 Inhalation Intake

Intake of COPCs through inhalation was estimated by the following equation:

Cq xIHx ET xEF x ED

Intake =
BWx AT
EQ. 13
where Intake = Intake (mg/kg-dy)
Ca = Modeled chemical concentration in air (mg/m*)
H = Inhalation rate (m*/hr)
- ET = Exposure time (hr/dy)
EF = Exposure frequency (dy/yr)
ED = Exposure duration (yr)
BW = Body weight (kg)
AT = Averaging time (dy)
Exposure parameters used to assess inhalation exposures are presented in Table 4-3.
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5.0

The objectives of the toxicity assessment are to select the appropriate toxicity values to use in
the risk characterization and to develop toxicity profiles that describe the potential toxicity of the
COPCs.

Two types of potential toxicity were assessed: carcinogenicity and systemic toxicity (non-
carcinogenicity). Toxicity values describing potential carcinogenic effects are termed Slope
Factors (SF) (expressed in [mg/kg-dy]') and toxicity values expressing potential non-
~ carcinogenic effects are termed Reference Doses (RfD, in mg/kg-dy) and Reference
Concentrations (RfC, in mg/m°).2

A SF represents an upper bound estimate of the probability that cancer will be incurred as a
result of a lifetime exposure to a carcinogenic chemical. SFs are usually derived from animal
toxicological testing, but sometimes also use human data, such as epidemiological studies. A
weight of evidence category is also assigned to chemicals, describing the likelihood that the
chemical is a human carcinogen Weight of evidence categories are A (known human
carcinogen), B (B1 and B2, probable carcinogen, with varying degrees of evidence of human
carcinogenicity), C (possible human carcinogen), D (no or insufficient evidence of human
carcinogenicity) and E (positive evidence of non-carcinogenicity in humatis). Chemicals
assigned a weight of evidence category of A, B, or B2 (and sometimes C) are customarily
assessed as carcinogens.

RfDs are conservative intake levels (or concentrations) that are considered protective of human
health. RfDs are usually derived from animal toxicological testing, but sometimes also use
human data, such as epidemiological studies. An RfD is typically derived by dividing an intake
level that does not result in adverse effects (a "no observed adverse effect level" or NOAEL) by
uncertainty factors of ten each to account, when appropriate, for (1) use of animal studies, (2)

2 Reference Concentrations (RfC, mg/m®) are also non-carcinogenic toxicity values that are used in assessing air chemical concentrations.
However, the RfC has certain assumptions regarding exposure that are not necessarily applicable to this site.
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variation in human responses, (3) studies of short (subchronic) duration, and (4) use of an intake
value associated with a8 minimal response ("lowest observed adverse effect level” or LOAEL),
and a modifying factor of 0-10 to account for other pertinent factors. RfDDs are assigned a
confidence level of low, medium, and high, reflecting the confidence of the value.

Toxicity values are combined with chemical intake estimates to derive estimates of excess
lifetime cancer risks or non-carcinogenic health hazards. The methodology for combining these
values is discussed in Section 6.0.

Toxicity values for each COPC are provided in Table 5-1. These toxicity values were obtained
from U.S. EPA’s on-line Integrated Risk Information System (IRIS). Chemical and physical
properties of the COPCs are provided in Table 5-2. Toxicity profiles for the COPCs are

included in Appendix H . '

The current PCB slope factor, based on Aroclor 1260, is 7.7 mg/kg/day. Recently, the U.S.
EPA has completed a re-evaluation of the cancer potency estimates for PCBs and will be
revising the current cancer slope factor. The draft U.S. EPA report evaluates several
commercial PCB mixtures, rather than employing U.S. EPA’s historical practice of basing
all PCB risk estimates on data from one commercial mixture. The draft assessment
indicates a range of new slopes for different PCB commercial mixtures from 0.3 to 2.0
mg/kg/day. The new cancer potency range is lower than U.S. EPA’s current estimate by a
factor of about 4 to 25. The draft report is being reviewed by a peer review panel, but has
not yet been adopted as U.S. EPA policy. However, if adopted, the reduced slope factor .
would have a direct effect on the cancer risk estimates calculated for this risk assessment by
reducing cancer risks by a factor of about 4 to 25. .
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6.0
RISK CHARACTERIZATION

This section discusses the general approach to characterizing potential health risks and presents
the results of the risk characterization for the receptors assessed. Risk characterization
calculations are presented in Appendix E, Appendix F and Appendix G for the basement, first
level, and second level of the building, respectively.

Quantitation of potential cancer risks and non-carcinogenic health hazards is performed using
equations presented in U.S. EPA (1989a). Quantitation of the potential lifetime incremental,
upper bound cancer risk associated with exposure to a specific chemical is derived by multiplying
the estimated chemical intake by the chemical's SF:

RISk(cw )= Intake(dnid,) x SEM,)

EQ. 14
Cancer risks associated with exposure to multiple chemicals within a given exposure pathway are
derived by summing the chemical-specific cancer risks:

Risk gpatreay) = Riskichenicai 1) + Riskichemacal2) + RiSkichemical n)
, EQ. 15
Overall cancer risks associated with exposure through multiple exposure pathways are estimated
by summing the pathway-specific cancer risk mw:

Overall Risk(.n paieays) Riskﬁm) + Risk(dn-dwma) + RiSkﬁw
EQ. 16

Acceptability of the overall cancer risk is typically gauged by comparing the risk estimate with
the risk range of 1x10™ to 1x10° (risks of one-in-ten thousand to one-in-one-million). This risk
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range is the target risk range for remedial decisions under U.S. EPA's Superfund program, and
are considered acceptable risks (U.S. EPA, 1990a).

Quantitation of non-carcinogenic health hazards posed by exposure to a specific chemical is
performed by dividing the intake estimate by the RfD to derive a value termed a Hazard
Quotient (HQ):

Intake umicaiy

HQ 0 ) m)(d-'dl)

EQ. 17
Non-carcinogenic health hazards associated with exposure to multiple chemicals within a given
exposure pathway are derived, as a screening method, by summing the chemical-specific HQs to
derive a Hazard Index (HI):

HI pattneay; = HQ chemicar + HQ chemicals + HQ chumdcaia

EQ. 18

The overall health hazard potentially posed by exposure through multiple exposure pathways is
estimated by summing the individual pathway-specific HIs:

Hlit paieaysy = Hlgngestioy + HIdermaicontay + HI pmialation)

EQ. 19
Acceptability of the overall HI is made by comparing the HI with the benchmark hazard

threshold value of 1 (U.S. EPA, 1990a). If the HI does not exceed 1, it indicates that intakes
have not exceeded acceptable levels when potential non-carcinogenic health effects aré
considered additive and are unlikely to pose adverse health effects. If the HI value exceeds 1,
there is the potential for adverse health impacts to occur as a result of exposure and it is
appropriate to examine whether the assumption of additivity is valid. If the assumption of
additivity is not valid because the chemicals affect different organ systems in the body, separate
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HIs can be derived for chemicals affecting the same organ system and again be compared to the
benchmark of 1. It should be noted that the hazard index approach is not a probabilistic
approach as is the cancer risk approach, and as such, there is no range of acceptable His as with
cancer risk estimates. Because the HI approach does not represent a dose-response relationship,
the degree of increased hazard at HIs exceeding 1 is not constant among chemicals. Since RfDs
incorporate uncertainty factors and modifying factors typically ranging from 10 to 10,000, HIs
slightly over 1 do not usually represent a potential health concern.
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7.0
RESULTS AND DISCUSSION

~ The results of the risk assessment are discussed in this section for the three subareas assessed:
the basement, the first level, and the second level. First, the numerical risk and hazard estimates
derived by the assessment are presented and compared with U.S. EPA’s acceptable risk and
hazard levels. Following this presentation, the risk estimates are discussed in light of various
relevant factors. Table 7-1 presents a summary of the cancer risks and hazard indices for the
exposure pathways assessed in the risk assessment.

The potential health impacts associated with the presence of asbestos in Building No. 3 have not
been considered in this risk assessment. The presence and potential impacts of asbestos in the
building should be evaluated by a qualified asbestos inspector, and the results integrated with this
assessment when making final decisions regarding fture management of the building.

7.1  BASEMENT

Exposure of adult workers to interior surfaces in the basement of Building No. 3 was assessed
for the inhalation, ingestion, and dermal contact pathways. A reasonable maximum exposure
was assumed to occur for 5 days per week, 50 weeks per year, for 25 years, although current
day exposure is substantially less than this extent. COPCs for the basement were total PCBs,
4,4°-DDD, 4,4'-DDE, 4,4’-DDT, dieldrin, endrin, gamma-BHC, and heptachlor epoxide.

The overall cancer risk posed by exposure to the COPCs is 6x10°* This risk estifnate is within
U.S. EPA’s acceptable cancer risk range of 10* to 10% This risk level is primarily a result of
dermal contact exposure to dieldrin, which was detected in the floor wipe samples only.

Inhalation of the COPCs contributed to about one-third of the overall risk estimate, contributed.

primarily by heptachlor epoxide.

The overall non-carcinogenic hazard index posed by exposure to the COPCs is 0.3. This value is
below the threshold comparison value of 1, indicating that exposure to the COPCs should not
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is also approximately at a 1x10™ risk level (U.S. EPA, 1990b). This indicates that U.S. EPA has
accepted risk levels at the upper end of the acceptable risk range for PCBs in several situations.

Eﬁ‘ortswuemdetoidaﬁfyﬂxelevelofﬁskassodmedwithﬂ\eus. EPA’s PCB Spill Policy
surface cleanup concentration of 10 ug/100 cm®. Because the original risk basis for its
derivation is outdated in some regards and unclear in others, it is not known at what risk level, if
any, the concentration was intended to be based .

It is perhaps more important to understand to what risk level the acceptable surface
concentration of 10 ug/100 cm® translates, using the assumptions of this assessment. From this
. information, the resultant risk values for the three levels of Building No. 3 can be compared and
evaluated. A surface concentration of 10 ug/100 cm’ was used to assess potential dermal and
inhalation exposure under the methodology of this risk assessment; these calculations are
contained in Appendix I. According to this methodology, a surface concentration of 10 pug/100
cm’is associated with an upper bound cancer risk level of 1x10°. Since this value is a function
of site-specific parameters such as room size, it is coincidental that this risk level is the “point of
departure” for U.S. EPA’s risk-based decision-making and at the lower (i.e., more protective)
end of the acceptable risk range.

A number of uncertainties are associated with the methodology used to estimate potential health
risks. A full understanding of the uncertainties associated with the assessment is necessary to
appropriately interpret the risk assessment. Some of the more notable uncertainties are discussed
in Section 8.
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UNCERTAINTY EV

The human health risk assessment is a reasonable assessment of potential health risks posed by
exposure to site-related chemicals. As with all health risk assessments, use of assumptions and
ﬂuhﬂwranwmavaﬁwnanmofﬂwﬁskmpmhaspmduwdmtainﬁahﬁw
resultant health risk and hazard estimates. An exhaustive description of the uncertainties is not
providedhﬂxjsassmau,hnﬂwﬁrhwymofmomaimymdisamsedbdow.

8.1 UNCERTAINTIES ASSOCIATED WITH THE DATA

Al real-life data contain some uncertainties associated with their collection, representativeness,
and use. The primary factors that have contributed uncertainties to this assessment include the
following:

° Chemical Analysis

Total PCBs were analyzed for during the investigation of the first and second
levels of Building No. 3. During the investigation of the basement, samples were
analyzed for PCBs and pesticides. It is not known whether other chemicals are
present in the building that could have an impact upon the risk assessment.
Because of the focused chemical analysis, the uncertainty associated with the
chemical analysis is moderate.

° Spatial Representativeness of Samples

Samples were collected from potential source areas or stained areas based on a
purposive sampling design, and from unstained areas throughout the building,
based on a randomized grid sampling. The presence of PCBs or pesticides do
not show a strong general trend. The combination of purposive and randomized
grid sampling has probably provided an adequate characterization of chemical
presence in the building. One area, the chip chute area, was identified by
ATCOM as being of concem with regard to the representativeness of the
samples. This issue is discussed in Section 9.0.
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o Type of Data

Surface wipe samples and core samples are not the optimal data for use in a risk
assessment since they do not equate well with the exposure pathways. Surface
wipes are infiised with hexane or other solvent, and are likely to pick up higher
concentrations from surfaces that are likely to be absorbed by skin. Core
samples provide information on chemical concentrations throughout a depth
interval that may not be contacted by skin, and represent a total concentration
rather than a portion that may be available for absorption. Use of data from
these sampling methods may provide a moderate. degree of uncertainty and may
result in an over-estimation of risks for desmal exposure.

82  UNCERTAINTIES ASSOCIATED WITH THE EXPOSURE ASSESSMENT

The exposure assessment applies numerous assumptions or estimation techniques (e.g.,
modeling) to describe the magnitude and nature of exposure. Primary uncertainties associated
with the exposure assessment include the following:

o _ tenti sed ors

The receptors selected for assessment are reasonable given the current and
anticipated future use of the area. The assumptions made in the assessment
provide a low degree of uncertainty based on the current land use.

) Selected exposure pathways and éxt;e_nt of exposure

Given the receptors assessed, the exposure pathways are reasonable pathways
through which exposure may occur. The exposure pathways selected are judged
to provide a low degree of uncertainty to the assessment.

Assumptions were made regarding the degree to which exposure occurs. There
is no generally accepted methodology for assessing dermal contact with concrete
or other building interiors, so a method was developed based on (but not
identical to) the approach used to derive the acceptable surface PCB
concentration in the PCB Spill Cleanup Policy. Use of this method contributes a
moderate degree of uncertainty to the assessment.
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. Caloulation of - .

Exposure point concentrations for direct exposure to site media were based on
the lower of the 95% upper confidence limit of the mean or the maximum
detected concentration. Using this approach is consistent with U.S. EPA
guidance, but provides a conservative estimate of exposure point concentrations
that may overestimate risks. The uncertainty associated with this approach is
moderate. The uncertainty on the exposure point concentration provided by use
of the volatilization modeling is discussed separately.

) se of the ization model

Exposure point concentrations for both the inhalation exposure (based on what
volatilized) and dermal exposure (based on what did not volatilize) were derived
by use of a volatilization model. The model used in this evaluation is designed to
be used to estimate emissions from soil. The model was used to predict the
average emission rate of chemical from the materials to the air over the 25 year
exposure period, which was then input into the air model. The volatilization
model was also used to predict the average concentration of the remaining
chemical in the concrete, which was used to assess dermal exposures.

There are no commonly accepted models in use to estimate emissions from
porous concrete surfaces or non-porous intesior structures, such as steel beams.
In the nisk assessment, all surfaces were assumed to be concrete, since this
medium constitutes the largest surface area in the building interior. Three
parameters that were input to the model were assumed values: porosity and
density of the interior surfaces or soil and the fraction of organic carbon. The
remaining input parameters were chemical/physical properties or defined values
(such as exposure period). Use of the soil model for this purpose has provided
a moderate to high degree of uncertainty to the prediction of exposure point
concentrations.

In general, volatilization models of the kind used in the risk assessment are
conservative, i.e., are likely to predict a higher degree of volatilization than what
might actually occur. Use of the model may have resulted in an over-estimate of
potential air exposure point concentrations and an under-estimate of the
remaining surface concentrations. To compensate for the latter non-
conservatism, an inefficiency factor of 10 was used in the estimation of remaining
chemicals on surfaces (i.e., volatilization was assumed to occur at a rate one-
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tenth of that estimated by the volatilization model). Air sampling conducted in
Building No. 3 (8 samples from various locations throughout the building) did
not identify the presence of PCBs at detectable concentrations with quantitation
limits ranging from 0.7 to 0.8 pg/m’.

Use of the air model

Simple air modeling was used to estimate the indoor air concentrations resulting
from emission of PCBs and.pesticides. The air model assumed a “room” area
and volume (which was based on the building site plan), and an air exchange rate
(based on a U.S. EPA recommendation). It should be noted that the basement is
currently sealed up, and does not currently have the degree of ventilation
assumed in the modeling. The assumption was made that, if the basement were
to be used in the future, some ventilation (passive or active) would exist.

Exposure Factors

The exposure factors used to describe the magnitude and duration of exposure
were, for the most part, based on U.S. EPA standard default exposure factors
for workers (U.S. EPA, 1991). These default exposure factors are conservative

and describe a reasonable maximum exposure. For dermal contact with interior
surfaces, an approach was developed to be consistent with the approach used to
derive the U.S. EPA’s PCB Spill Cleanup Policy. Whéther this approach, or the
approach used by U.S. EPA, appropriately describes the extent of dermal
contact of interior surfaces by workers is not unknown, and may have
underestimated or overestimate potential health risks.

UNCERTAINTIES ASSOCIATED WITH THE TOXICITY ASSESSMENT

The toxicity values applied in this risk assessment were derived by U.S. EPA, and are accepted
values for use in regulatory risk assessments in environmental programs. The methodology by
which toxicity values are derived is intentionally conservative. Use of the toxicity values has
likely resulted in an overestimate of potential health risks. EPA’s recent reassessment of the
PCB slope factor suggests that an alternate PCB slope factor ranging from 0.3 to 2 (mg/kg-dy)®
may be supportable. Use of this alternate slope factor is associated with a decrease in the PCB
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cancer risk estimate derived in this assessment by a factor of between about 4 to 25, further
highlighting the conservatism of the current toxicity value.

84 UNCERTAINTIES ASSOCIATED WITH THE RISK CHARACTERIZATION

The risk characterization procedures applied in the assessment were obtained from U.S. EPA
guidance and are the accepted procedures for use in regulatory risk assessments in environmental
programs. These procedures are conservative and have generally result in an overestimate of
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CHIP CHUT

The chip chute area in Building No. 3 is a small area on the northern side of the building that
previously housed a chute in which ”chips” of materials were disposed. The chute extended from
the first level to the basement. Higher concentrations of PCBs were expected in this area
because of the manner in which the area wasused. The adequacy of the number and locations
of samples collected in this area was examined to evaluate whether the extent of PCB presence
has been adequately characterized.

The following are samples that were collected from the vicinity of the chip chute area:

Location Sample Number and Type PCB concentration
Basement SLAP-7 (horizontal beam wipe) 92.23 ug/100 cm?
SLAP-34 (chip chute wipe) 0.5 U ug/100 cm®
SLAP-35 (chip chute wipe) 0.5 U pg/100 cm®
SLAP-36 (chip chute wipe) 0.5 U pug/100 cm’
First Floor P4W009 (wall core) 730 mg/kg
P4C003 (vertical wipe) 4 ug/100 cm’
P41B17-1A/B/C (ceiling wipes) 1U - 2.1 pug/100 cm?

U =Undetected at quantitation limit presented

The sample representativeness is limited with respect to sample location and type. Except for
SLAP-34, SLAP-35, SLAP-36, these samples are located on the periphery of the chute, several
feet out into the main room. The basement has one ceiling (horizontal beam) and three vertical
(assuming that the “chip chute” samples are vertical samples) samples, but does not have any
floor samples. The first level has 2 vertical and 1 ceiling sample, but no floor samples.

The PCB concentrations detected in this area range from not detected in the chip chute samples
to a high concentrations of 730 mg/kg in a wall core on the first floor. Two of the available
samples exceeded U.S. EPA Spill Cleanup Policy cleanup levels: the aforementioned wall core
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(when compared with the soil cleanup level of 10 mg/kg) and a horizontal beam wipe in un
basement (exceeding the surface standard of 10 pug/100 cm?).

Due to the high concentrations detected in two samples, the wide variation in concentrations
detected, and the lack of floor samples on either level, the representativeness of the data to

characterize the chip chute area is low. Additional wipe samples in the area of the chip chute
would improve characterization of the area.
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10.0
SUMMARY AND CONCLUSIONS

Exposure of adult workers to interior surfaces and basement soil of Building No. 3 was
assessed for the inhalation, ingestion, and dermal contact pathways. A reasonable maximum
exposure was assumed to occur, based on S days per week, 50 weeks per year, for 25 years.

The COPCs assessed in the risk assessment included total PCBs on all levels and the
pesticides 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin, gamma-BHC, and heptachlor
epoxide in the basement.

Results of the risk assessment for the three subareas assessed, the basement, the first level,
and the second level, were discussed in Section 7.0. Based on the results and assumptions
of this assessment, the following conclusions were made:

e The overall non-carcinogenic hazard indices posed by exposures to the COPCs in
the basement, the first level, and the second level are all below the threshold value of
1, indicating that exposures to the COPCs are at acceptable levels.

e The overall cancer risks posed by exposures to the COPCs in the basemént, the first
level, and the second level are all at or within the U.S. EPA’s acceptable cancer risk
range of 10™ to 10%, indicating that exposures to the COPCs are at acceptable
levels.

Cancer risks for the first and second levels were primarily driven by inhalation of PCBs, air

concentrations for which were derived by modeling. Limited air sampling conducted at

representative locations throughout the building did not detected measurable levels of PCBs
in air. In addition, proposed revisions to the cancer slope factor for PCBs suggests that the

current slope factor used in this assessment over-predicts cancer risks by 4 to 25 times.

Therefore, PCB risk estimates in this assessment are likely to have been over-estimated as

well.

Many of the surface wipe samples and core samples collected from the building exceeded
the U.S. EPA PCB Spill Cleanup Policy standards for non-restricted access areas, namely,
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10 pg/100 cm? for surface wipe samples and 10 mg/kg for soils (applied to evaluate
concrete core samples). An evaluation was made of these standards. The wipe sample
standard, developed in 1986, is based on outdated factors and is somewhat arbitrary. The
risk level to which this standard was intended to correspond is not clear from its
documentation. When using the methodology developed in this risk assessment, the
standard of 10 ug/100 cm® corresponds to a risk level of 10°. The soil standard of 10
mg/kg is associated with a risk level of about 10*. Many of the regulatory levels or
guidance values set for PCBs by the U.S. EPA have adopted higher-than-baseline risk levels
(i.c., higher than 10¥). Based on this precedence, the risk levels calculated in the risk
assessment (10”* to 10™) are typical of acceptable risk levels previously adopted for PCBs.
The sample representativeness in the chip chute area was examined and was judged to be
low because 1) not all surface types were sampled, 2) the PCB concentrations ranged
widely, and 3) PCB concentrations substantially higher than the comparison standards were
detected in two samples. Additional sampling of surfaces around the chip chute area could
improve the understanding of the PCB levels in this area.

Asbestos is known to be present in portions of Building No. 3. No asbestos data or
inspection reports were available. Therefore, this risk assessment did not examine the
potential health impacts associated with the presence of asbestos. It is recommended that a
qualified asbestos inspector examine the presence and condition of the asbestos, and that the
results of the inspection be considered along with the results of this risk assessment in
developing long-term management decisions regarding Building No. 3.

Based on these results, risks posed to workers having regular, long term exposure to the first
level under the assumptions of this assessment are at acceptable levels.
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TABLE 4-1
SUMMARY OF PARAMETERS USED IN THE

| (Ca)

VOLATILIZATION MODEL
PARAMETER VALUE REFERENCE/RATIONALE
Henry's Law Constant (H) Chemical-specific See Table 5-2
Soil/water partition coeflicient Chemical-specific Calculated value (Section 4, Equation 3)
(Kd)
Organic carbon water partition sl enag: ]
coeflicient (Koc) Chemical-specific See Table 5-2
Chemical concentration in bulk Chemical-specific Estimated from the measured concentration, derived as “mass remaining” from the
soil, concrete, or other surface volatilization model, or estimated from wipe concentration (Section 4, Equation 4).
()
Chemical concentration in air Chemical-specific Calculated value (Section 4, Equation 6)

Fraction of organic carbon in
material

(foc)

0.001 g/g (concrete)
0.006 g/g (soil)

Assumed value.
Default value (U.S. EPA, 1994)

Diffusion coeflicient in air

)

Chemical-specific

See Table 5-2.

z‘afeur'i;f contamination in the 1 em (for converting surface to bulk) Assumed values. Because of the aggressiveness of the solvent-based wipe sampling
. technique, it was assumed that wipes could remove chemicals from | cm in depth,

@ 0.5 em (for converting bulk to surface) | oy o\ oh all of that may not realistically be available for dermal
contact/volatilization. Bulk samples represent a chemical concentration throughout
the thickness of the core sample. It was assumed that only chemicals contained in
the top 0.5 cm were available for volatilization/direct contact. Bulk samples were
expressed as surface concentrations in two instances only: PCB concentrations in the
floor of the first and second levels.

Porosity of material 0.1 (concrete) Default total porosity value for building foundation material used in RESRAD

®) . (DOE, 1993).

0.2 (soil)

Total s0il porosity is assumed value, corresponding to fine sands,

Bulk density of material 24 g/em® Default bulk density value for building foundation material used in RESRAD (DOR,

| (p) 1993). -
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\ TABLE 4-1(Continued)
SUMMARY OF PARAMETERS USED IN THE
VOLATILIZATION MODEL

PARAMETER

VALUE

REFERENCE

Air exchange rate in room

4.3 air changes per hour

Recommended value (U.S. EPA, 1986).

(ts) (0.233 days)
Emission Flux Chemical-specific Calculated value (Section 4, Equations 1 and §)
(Na) -
Effective Diffusivity Chemical-specific Calculated value (Section 4, Equation 1)
(Del) T . g - '
Surface Area of assumed work area g;::::%:::::g :3;::31 ::, Based on site plan. 80% of the basement floor is soil. Ceiling height on the 1st and
(SA) Walls (15t & 2nd level) 2: 58x10” om? 2nd levels assumed to be 14 feet; céiling height in the basement assumed to be 8
Floor (basement) 2.70x10" cm? feet.
Soil Floor (basement) 1.08x10° cm?
Floor (1st & 2nd level) 1.38x10* cm?

“Time for sampling or exposure
period

25 yr (7.88x10" sec) or
1 yr (3.15x10” sec)

Worker exposure period of 25 yr, One year increments were used in evaluating
“mass lost.”

t)
Particle density of medium Soil 2.65 g/em’ Soil value is default value for soils (U.S. EPA 1994). Value for concrete is assumed
®s) Concrete 2.4 glom® to be equivalent to bulk density.
Dispersivity factor Calculated value Section 4, Equation 2
(@)
Volume of assumed work area Basement: 3.29x10"cm’ | Based on site plan of whole building. Ceiling heights assumed: 14 feet (15t and 2nd
(W] : o3 level), 8 feet (basement)
18t & 2nd levels: 5.8x10" cm

References

DOE (1993). Manual for Implementing Residual Radioactive Materials Guidelines Using RESRAD, Version 5.0. DOE, Argonne National Laboratory. September.
U.S. EPA (1986). Cleanup of PCB Spills Located Indoors. Memorandum from Karen Hammerstrom to Jane Kim, February 5.

U.S. EPA (1986). Technical Background for Soil Screening Guidance, Review Draft. EPA/S40/R-94/106. December.

U.S. BPA (1994). Soil Screening Guidance. EPA/540/R-94/101. December.

I\SEQIS4AFINALWMODLPARA . DOC 02-28-56
|

Page2




TABLE 42
SUMMARY OF EXPOSURE POINT CONCENTRATIONS

Floor Sarfaces Vertical Surfaces Ceiling Surfaces Saoil A
(mgea) (mgiem) (mgem’) - ) o)
0.941 n 0.237 m 1.51 [$4) - 4.6x10* )]
0.393 m 1.99 8] 0.432 m 6.611 B) 1.25x10° (4

- - 0.00107 f} - 192x10° (4]
0.966 m 0.614 {1} 033 (1] 0.648 Bl 3.18x10° (4]

0.0047 m - - - 200x107 (4]
0.216 m - : - 1188 B3] 209x10¢  [4)
0.077 1 0.041 n 0.039 m 0.486 B) 268x10° [4)
0393 (4} 0.055 ¢)] 0.0004 3] - 4.Tx10° 4]
843 2] 0.011 [i1) 0.063 (n - 4.01x10* (4]
3.1 [v3] 0.00817 m 0.0431 i e 1.45x10° [4)

(3

“

Exposure point concentration derived from maximum detectod/95% upper confidence limit of measured wipe data.  Average
comocmtration over 235 years estinatod considering loss due to volatilization.
Exposure point conccotrationon surfaces estimated from maximum detoctod/95% upper confideacs Limit of measured core data,

sswuming chemical contained ocaly in top 0.5 cm is svailable for contact/volatilization and a sxface density of 2.4 g/em’.
Avenage concentration over 25 years estimated considering loss due to volatilization.

Exposure point concentration derived from maximum detected/95% upper confidence limit of measared bulk soil data. Average
comcentration over 25 years considering loss was not derived; values represent measured maximum/9$% upper confidence limit. '

Expomare point concentrations derived from the sum of cmissions from all sarfaces, using the sverage amission rate over 25 years and
estimatod or measured maxisum detoctod/95% upper confidence limit mass/mass concentrations as an input. Wipe data (in mass/srea)
were convertod to a comespoading mass/mass form.

Not Detected
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TABLE 4-3

EXPOSURE PARAMETERS
EXPOSURE PARAMETER VALUR REFERENCE/RATIONALE
Wipe/Core/8oil chemical concentration Chemical-specific Lower of either the 95% upper confidence limit on the mean or the maximum value
(OW) (CeXCs) measured or estimated from site data. Secc Table 4-2.

Air chemical concentration Chemical-specific Estimated from the appropriate wipe or core exposure point concentration using
(Cn) volatilization models. See Table 4-2.
at \ J k
Surface area of assumed work area fv’.':;'_"n(‘" ““';,’ X0 M | Etimated from sita plan. Accordingto ATCOM, sol floor s spproximately 80% of
(SA) Wllll(ln&an.levell) Z.Ssxlo'em’ total area in the basement. A 14 foot ceiling is assumed on the 1st and 2nd levels; an 8
Floor (& 0): 2'70 x 107 em? foot ceiling is assumed in the basement.
Soil Floor: (basement): 1.08 x 10* cm’
Floor (151 & 2nd levels): 1.33 x 10* cm’ .
Exposed skin surface area 2000 cr¥/event Corresponds (o exposure of hands and forearms (U.8.EPA, 1989)
(SA)
Dermat chemical absorption oG s Based on information presented in U.S. EPA, 1992. Refer to discussion in Section 4.5.2.
(AB) : 4,4-DDD 2% '
4,4-DDT 2%
Dieldrin 2%
Endrin 2%
QGamma-BHC 2%
_Heptachlor Epoxide 2%
Soil Ingestion Rate 50 mg/dy Default value for worker receptors (U.8. EPA, 1991)
m,
(IR)
Inhalation rate s Value equivalent to 20 m’/he, USEPA’s default inhalution rate for sdults (U.S. EPA,
083 m’Mr 1991
an )
Fraction Ingested that is contaminated 1 (unitless) Default value (U.S EPA, 1991). Assumes all s0il ingested contains COPCs,
{FD
Adherence Factor 1 mg/em? Default high end value (U.S EPA, 1991).
(AF)
Exposure Time for inhalation exposure 8 hridy Assumed 8 hour work day.
(ET)
i:\SE03 549\risk\exppara.doc Junc 4, 1996
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TABLE 4-3 (Continued)

EXPOSURE PARAMETERS
EXPOSURE PARAMETER VALUER REFERENCE/RATIONALE
Contact Rate for dermal contact with Vertiool snfnr: il Assumod value based on U.S. EPA PCB Spill Clessup Memo (1986). Soe discussion in
surfaces Ceili - y Section 4.5.2. Floors /Ceiling: Low contsct susfaces; Vertical Surfaces: High Contact

iling: 0.05%
(CR) Surfaces
Exposure Frequency 230 dylyr Default value for worker receptors (U.S. EPA, 1991).
(EF)
Exposure Duration By Defoult value for worker reccptors (U.S. EPA, 1991).
(ED)
Body weight 70kg Defauh body weight for adults (U.S. EPA, 1991).
(BW)
Averaging fi Carcinogens: 25,550 dy . PR - ,
ging time > Conventional averaging times. AT =363 dy/yr x 70 yr for carcinogens; and

(AT) Noncascinogens: 9,125 dy 363 dy/yr x ED (.., 23 yr) for non-carcinogens.
References

U.S. EPA (1986). Cleanup of PCB Spills Located Indoors. Memo from Karen Hammerstrom to Jane Kim. February S.
U.S. EPA (1989). Risk Assessment Guidance for Superfund - Volume I: Human Health Evaluation Manual (Part A). EPA/540/1-89/002, December.
U.S. EPA (1991). Human Health Evatuation Manual, Supplemental Guidance *Standard Default Exposure Factors'. OSWER Directive 9285.6-03, March.

U.S. EPA (1992). Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011B, January.
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TABLE 5-1
SUMMARY OF TOXICITY VALUES FOR
CHEMICALS OF POTENTIAL CONCERN!

Chemical Weight-of- Oral Chronic Oral Uncertainty/ Leve! of Confidence

Evidence | SlopeFactor | Reference Dose Modifying
Category | (mg/kg-dy)’ (mg/kg-dy) Factor
{ PCBs B2 7.7 - - -

4,4-DDD B2 ' 024 - - -
4,4'-DDE - T - . .
4,4’-DDT B2 0.34 SE-4 100/1 Medium
Dieldrin B2 16 SE-S 100/1 _ Medium
Endrin - - 3E4 100/1 Medmm
Gamma-BCH - - 3E4 1000/1 Medium
Heptachlor B2 9.1 1.3E-5 1000/1 . Low
Epoxide

1. 'Values obtained from U.S. EPA'’s Integrated Risk Information System (IRIS), accessed 11/14/95 and
12/20/95.
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TABLE §-2
SELECT CHEMICAL AND PHYSICAL PROPERTIES
FOR CHEMICALS OF POTENTIAL CONCERN

Henry's Law
Constant  |Henry's Law Constant|

(atm-m*/mole) (unitless)
8.64E-04 3.53E02 1) 5.30E+05 [4) 6.04 [4)
X 4y 7.80E-06 3.19E-04 [1) 1.08E403 [4] 39 [4]
0.014 [2] 7.96E-06 3.26E-04 [4] 7.70E405 - [4] 62 [4]
0.0144 (1] 6.80E-05 2.78E-03 [1] 4.40E+06 [4) 7 14
0.0137 (1) 5.13E-04 2.10E-02 [4) 243E+05 [4) 6.19 [4)
0.0125 [1) 5.84E-05 2.39E-03 [1) 1.70E+03 .[4] 35 [4)
0.0125 1) 4.00E-07 1.64E-05 [1) 3.40E+04 [5) 456 [5)
eptachlor Epoxide 0.0112 {1,3) 4.39E-04 1.80E-02 [4) 220E+02 [4] 27 [4]'
TS _

[1] USEPA (1994). ChemDat8 User's Guide. EPA-453/C-94-080B. November.

.[2] Based on values for DDE and DDT.

[3] Value for Heptachlor

[4) USEPA (1986a). Exhibit A-1, Superfund Public Health Evaluation Manual. EPA/540/1-86/060.

[5] Howard (1991). Handbook of Environmental Fate and Exposure Data for Organic Chemicals. Volume 3: Pesticides
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TABLE 7-1

SUMMARY OF EXCESS LIFETIME CANCER RISKS

AND NON-CARCINOGENIC HAZARD INDICES

ALL LEVELS

EXCESS -]
CANCER RISK| PRIMARY CHEMICAL

EXPOSURE PATHWAY CHEMICAL
Dermal Contact with
Basement Interior Surfaces 4x10° Dieldrin 0.04 Heptachlor Epoxide
Dermal Contact with Soil 3x107 4,4'DDD 0.003 Endrin
Inhalation 2x10°% Heptachlor Epoxide 0.2 Heptachlor Epoxide
Soil Ingestion 3x10”7 4,4DDD 0.003 Endrin
| All Pathways 6x10* Dieldrin 0.3 Heptachlor Epoxide
ll Dermal Contact with
First Level Interior Surfaces 3x10* PCB - -
Inhalation 7x10°° PCB - .
All Pathways 1x10™* PCB -
Dermal Contact with
Second Level Interior Surfaces 1x10° PCB -
Inhalation 3x10% PCB
All Pathways 4x10°°
| ———— ettt tt—t———————
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FIGURE 4-3
Hwang and Falco Volatilization Model

Loss Curve for PCBs at a Starting Concentration of 10 ug/100cm?
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BUILDING No.3
BASEMENT LEVEL
Floor Wipe Samples

Sample Aroclor- Gamma- Heptachlor
Sample Number Description Units 4,4'-DDD 4,4'-DDT 1260 Dieldrin Endrin BHC Epoxide I
SLAP-12 Random wipe 1100 cm” '~ 7.29 1.54 0.500 U 0.020 U 0.020 U 0.740 0.010 U
SLAP-14 Random wipe /100 cm* 26.4 130.5 0.500 U 0.020 U 0.020 U 0.250 - 0.010 U
iSLAP-16 Random wipe /100 cm” 26.9 54.5 0.500 U 0.020U 0.020 U 1.19 0010 U
lsLAP-17 Random wipe [| 11g/100 cm* 10.6 13.0 0.500 U 0.020 U 0.020 U 0.310 0.010 U
- ISLAP-18 Random wipe § pg/100 cm? 68.19 90.94 0.500 U 0.020 U 0.020 U 2,768 0010 U
lISLAP-19 Random wipe /100 cm” 13.1 18.1 20.0 0.020 U 0.020 U 1.02 0.010 U
SLAP-20 Random wipe } 1g/100 cm” 14.6 9.19 5.30 0.020 U 0.020 U 0.420 0.010 U
SLAP-21 Random wipe §I 19/100 cm’ 14.0 6.80 0.500 U 0.020 U 0.020 U 0.010 U 0.010 U
SLAP-44 Biased Wipe /100 cm’ 55.0 19.2 88.8 21.1 27.8 1.67 39.3
SLAP-41 Biased Wipe 4g/100 cm® 11.3 1.97 19.4 0.020 U 0.020 U 4.88 0.670
SLAP-46 Biased Wipe | 119/100 cm* 29.6 16.3 45.4 0.020 U 0.020 U 15.1 1.11
SLAP-49 Biased Wipe /100 cm” 50.8 79.2 126.8 0.020 U 0.020 U 421 14.5
SLAP-52 Biased Wipe 1 1g/100 cm’ 31.7 26.8 0.500 U 0.020 U 0.020 U . 180 0.010 U
SLAP-56 Biased Wipe || 1g/100 cm’ 23.2 0.010 U 17.6 0.020 U 0.020 U 0.010 U 0.010 U
SLAP-60 Biased Wipe ugl100 cm* 16.6 3.70 - 0.500 U 0.020 U -0.02(_) U 1.50 0.010 U
Frequency of Detection _ 15/15 14115 — 7115 115 1715 13/15 415 |
Minimum Detected Concentration (ug/1 00'cm2) 7.29 1.64 5.30 21.1 27.8 0.25 0.67
Maximum Detected Concentration (1g/100 cm?) 68.19 130.5 126.8 21.1 27.8 15.1 39.3
Maximum Detected Concentration (ug/cm?) 0.6819 1.305 1.268 0.211 0.278 0.151 0.393
Number of Samples 15 15 15 15 15 15 15
Mean of In value -1.526 -2.372 -3.768 -8.700 -8.662 -4.996 -8.087
Standard Deviation of In value 0.656 2474 2.560 1.976 2.048 2.264 3.248
H 2242 .5.557 6.061 4.564 5.027 5.557 7.082
95%UCL - Log normal Dist_.mg/cm’) 0.400 78.410 38.750 0.013 0.022 2.534 28.113
Exposure Polnt Concentration 0.4 1.305 1.268 0.013 0.022 0.151 0.393
lcm?) - '
U = Undetected at the quantitation limit indicated; assumed to be present at 1/2 the quantitation limit for calculations.
Exposure point concentration is lower of either maximum detected concentration or 95% upper confidence limit (UCL)
I\SE03549\FINAL\DATABSMT.XLS (FWIPE) Page 1 6/4/96
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BUILDING No. 3
BASEMENT LEVEL
Vertical Wipe Samples

'E'M-rh_- Gamma-
IlSamplo Number Sample Descriptio Units 4.4-DDD 4,4'-DDT  |Arocior-1260 Beta-BHC | Akishyde BHC Epoxide
lISLAP-23 |Random wipe pg/100 cm® 8.94 5.2 0.500 U 0.040 U 0.700 U 0.380 0.010 U
[[SLAP-24 Random wipe pug/100 cm’ 0.040 U 0010 U 0.500 U 0.040 U 0,700 U 0.0t0 U 0010 U
[[SLAP-25 Random wipe pg/100 cm 3.988 5.629 0.500 U 0.040 U 0.700 U 0.2536 0.010 U
lIsLAP-26 Random wipe pg/100 cm' 3.405 4.363 0.500 U 0.040 U -0.700 U 0.010 U 0.010 U
lIsLAP-27 Random wipe pg/100 em* 1.373 11.722 0.500 U 0.040 U 0.700 U 0.010 U 0.010 U
llsLAP-34 Chip chute wipe pg/100 omz 15.8 6.24 0.500 U 0.040 U 287 0.010 U 5.50
listap-3s Chip chute wipe $#9/100 cm 2.4 7.54 0.500 U 0.040 U 0.700 U 1.05 as3
lIsLAP-38 Chip chute wipe pug/100 em? 279 1068 . 0.500 U 0.040 U 0.700 U 3.64 3.00
- lISLAP-38 Biased wipe pg/00 cm’ 4.29 0.670 0.500 U 0.040 U 0.700 U 0.880 0.080 U
lsLaP-39 Biased wipe 119/100 cm 8.25 12.7 473 0.040 U 0.700 U 5.55 0.010 U
[iSLAP-42 Biased wipe pg/100 om® 113 1.97 19.4 0.040 U 0.700 U 4.88 0.670
[iSLAP-43 - |Biased wipe p#g/100 em® 0.960 0.520 0.500 U 0.040 U 0.700 U 0.150 0.010 U
lisLaP-47 Biased wipe pg/100 em’ 44.0 21.4 82.4 0.040 U 0.700 U 8.01 0.010 U
lisLaP-48 Blased wipe pg/100 cm 13.95 1.0167 1.790 0.040 U 0.700 U 0.8269 0.010 U
lsLAP-s0 - |Biased wipe _pg/100 em 335 275 0.500 U 0.850 0.700 U | 0.010 U 0.010 U
lisLAP-51 Biased wipe 11g/100 cm2 13.3 3.88 0.500 U 0.860 0.700 U 0.010 U 0.010 U
SLAP-54 Biased wipe 1g/100 cm 279 7.14 55.3 0.040 U 0.700 U 5.66 0.010 U
SLAP-57 | Biased wipe pg/100 cm 14.7 6.40 0.500 U 0.040 U 0.700 U 1,40 0.010 U
[sLAP-59 Biased wipe . pg/100 cm® 202.3 82.9 0.500 U 0.040 U ~0.700 U 2.16 0.010 U
SLAP-61 Biased wipe p1g/100 cm” 0.740 0.017 0.500 U 0.040 U 0.700 U 0.010 U 0.010 U |
Frequency of Detection 19720 19720 520 2/20 1720 | 1320 — 420
. [[Minimum Detected Concentration (;1g/100cm? 0.740 0.077 1.780 0.850 2.87 0.150 0.670
Maximum Detected Concentration (jug/100cm?) 202.3 829 824 0.860 2.87 8.01 5.50
Maximum Detected Concentration (ug/cm?) 2.023 0.620 0.824 0.0088 0.0287 0.0801 0.086
Number of Samples 20 20 20 20 20 20 20
hoanormal Statistical Distribution '
Mean of In value 2725 -3530 -4.969 -8.142 -5.550 6.205 -8.661
Standard Deviation of In value 1916 2115 1.964 1.158 0.470 2.968 2.587
H 4210 4,625 4.210 2.962 2.002 6.015 5.550
B5%UCL - Log normal Dist. (uglem?) 2617 2592 0.319 0.0012 0.008 9.850 0.138
Exposure Polnzt Concentration 2023 0.829 0.319 0.0012 0.005 0.0801 0.055
‘gglcm )

U = Undetected at the quantitation limit indicated; aasumed to be present at 1/2 the quantation limit for calcutations.
Vertical surfaces include walls and columns.
Exposure point conoentration is lower of either ma)dmum detected concentration or 95% upper confidence fimit (UCL)

\SEO3549\FINAL\DATABSMT.XLS (VWIPE) Page 2 ) €/4/08 2:10 PM


file://l:/5E03549/FINAL/DATABSMT.XLS

BUILDING No. 3
BASEMENT LEVEL
Celling Wipe Samples

' Mo | |
“Snmplo Numbe|Sample Description Units 4,4'-DDD 4,4'-DDE 4,4'-DDT Aroclor-1260 | Gamma-BHC | Epoxide Methaxychior
[isLaP 28 Random celling wipe 100cm’|l ~  0.068 0.013 U 0.099 0.500 U 0010V _ 0010 U 010U §
[(sLaP-29 Random ceiling wipe 100 cm’ 0.259 0.013 U 0.2513 0.500 U 0010 U 0010 U 0.100 U l
[isLAP-30 Random ceiling wipe 100 cm* 0.359 0.013 U 0.5423 0.500 U 0.010 U 0.010 U 0.100 U
fisLaP-31 |Random ceiling wipe p@/100 em’ 2.456 0.013 U 2.938 0.500 U 0.010 U 0.010 U 0.100 U
{istAP-32 Random oelling wipe 100 cm’ 0.363 0.013 U 0.6813 0.500 U 0.010 U 0.010 U 0.100 U
listAP-33 Random ceiling wipe 100 cm* 0.04 U 0.013 U 0.010 U 0.500 U 0010 U 0.010 U 0.100 U
lISLAP-37 Biased ceiling wipe 100 cm’ 0.9 0013 U 0.610 0.500 U 0.160 0.033 0.100 U
{sLaP-53 Biased ceiling wipe 1g/100 em* 23.2 0.013 U 0.010 U 17.8 0.010 U 0.010 U 0.100 U
[SLAP-58 Biased ceiling wipe 100 cm* 9.54 0.013 U 3,64 0.500 U 0.190 0.010 U 0.100 U
lisLAP-1 Random horizontal beam wipe 100 cm’ 3.919 0.013 U 4.8178 0.500 U 0.010 U 0.010 U 0.100 U
[isLaAP-2 |Random horizontal beam wipe |l 19/100 cm® 7.258 0.013 U 8.015 0.500 U 0010 U 0010 U 0.100 U
lisLAP-3 ]Random horizontal beam wipe 12g/100 em” 1.898 0.013 U 3.027 0.500 U 0.010 U 0.010 U 0.100 U
{lsLAP-4 JRandom horizontal beam wipe 1g/100 cm* 5113 0013 U 7.965 0.500 U 0.010 U 0.010 U 0.100 U
lisLAP-5 JRandom horizontal beam wipe pg/100 cm* 37.049 0013 U 44.58 0.500 U 0.5002 0.010 U 0.6726
listar-s Random horizontal beam wipe pg/100 cm’ 44.022 0013 U 41.28 209.93 3.318 0010 U 0.100 U
llsLaP-7 Random horizontal beam wipe $g/100 cm” 0.04 U 14.968 20.813 92.230 0.4739 0010 V 0.100 U
lisLap-8 |Random horizontal beam wipe 100 cm” 12.681 0013 U 21.842 37.89 0.3755 0010 U 0.100 U

- ndom horizontal beam wi 100 cm” 4.521 0013 U 4.372 0.500 U 0.3472 0.010 U 0.100 U
Hiﬁsz ::ndom horizontal beam m-ﬁ : 100 :’J.'= 4523 0013 U 5.282 0.500 U 0.3297 0.010 U 0.100 U
{{SLAP-1 Random horizontal beam wipe pg/100 cm* 0.37 0.013 U 0.4049 0.500 U 0.010 U 0.010 U 0.100 U
[[sLar-40 Biased horizontal beam wipe ng/100 cm’ 136 0013 Y 1.51 10.8 6.49 2.2 0.100 U
lisLAP-45 Biased horizontal beam wipe $g/100 cm’ 50.4 0013 U 19.2 58.2 7.62 0.010 U 0.100 U

Biased horizontal beam wipe 100 cm’ 1.7 0013 U 138 0.500 U . 1.39 0010 U 0.100 U

; 20723 1123 — 21123 &3 123 223 117%)

Minimum Detected Concentration (1g/100 cm?) 0.068 14.968 0.099 106 0.160 0.033 0.6726

Maximum Detected Concentration (ug/100 cm?) 44,022 14.968 44.58 209.93 7.62 221 0.6726

Maximum Detected Concentration (ug/cm’) 0.44 0.1497 0.446 2.099 0.07¢ 0.022 0.007

] p<] 2 23 2 3 2

-3.785 -9.305 3.925 -4.639 -7.485 -0.557 <7.488

Standard Deviation of In value 2321 1.614 2518 2.388 2.738 1.312 - 0542

H ' 4.920 3.458 4920 4.920 5.355 3.088 2021

normal Dist. (ig/cm’) 3.832 0.0011 6.607 2.034 0.544 0.0004 0.0008

Exposure Point Concentration 0.44 0.0011 0.448 2034 0.078 0.0004 0.007

U = Undetected st the quantitation limit indicated; assumed to be present at 1/2 the quantation limit for calcutations.
Exposure point concentration is lower of either maximum detected concentration or 85% upper confidence limit (UCL)
I\SE03549\Fine\DATABSMT.XLS (CWIPE) Page 3 0/4/98
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BUILDING NO. 3

BASEMENT LEVEL
Soil Samples (Floor)
Sample Gamma-

Sample Number Descrl_g_tlon Units 4,4-DDD 4,4-DDT Endrin BHC

Soll mg/kg 0.040 U 0.010 U 0.020 U 0.010 U

Soil mg/kg 0.1108 0.1985 0.020 U 0.010 U

Soll mg/kg 0.040 U 0.0467 0.020 U 0.010 U
ISLAP-62 Soil mg/k 400 U 1.00 U 200UV 1.00 VU
[ISLAP-83 Soil mg/kg 6.611 100 U 200U 100U
{lsLAP-64 Soil mg/kg 0.040 U 0.010 U 0.020 VU 0.010 UV
[lsLAP-85 Soil mg/kg 0.916 0.648 0.200 U 0.376
[{SLAP-66 Soil mg/kg 1.537 0.602 1.188 0.486
Frequency of Detection 4/8 4/8 1/8 2/8
Minimum Detected concentration 0.1108 0.0467 1.188 0.376
Maximum Detected Concentration 6.611 0.648 1.188 0.4868
Number of Samples 8 8 8 8
Loanormal Statistical Distribution
Mean of In value -1.3717 -2.201 -2.569 - -3.035
Standard Deviation of In value 2.385 2.098 2.311 2421
H 7.616 6.850 7.816 7.616
95%UCL - Log nommal Distribution (mg/kg) 4,169.5 228.58 855.2 959.840
|Exposure Point Concentration (mg/kg) 6.611 0.643 1.188 0.486 II

U = Undetected at the quantitation limit indicated; assumed to be present at 1/2 the quantation limit for calculations.
Exposure point concentration is lower of either maximum detected concentration or 95% upper confidence limit (UCL)
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APPENDIX B
ANALYTICAL DATA FOR BUILDING NO. 3
FIRST LEVEL




BUILDING NO. 3

FLOOR CORE DATA
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BUILDING NO. 3
FLOOR CORE DATA

PEZO2A-052083 PCB mo/g Core 22U
PEZIR8-062683 PC8 m Core 2V
PEZN2C-052603 PC8 moAQg Core 22U
PEZOAA-052683 PCB [ ] Core 2U
PEZ038-052650 PCB mog Core 2y
PEZOAC-052603 . PC8 moAg Core 20
[PE24A-081863 PCB mohg Core 10
P&Z4B-081883 PC8 moQ Core 18
PEZ4C-081863 PC8 mghg Core 17
PEZSA-081803 PC8 . mghQ Core 19
PEZSE-081083 PC8 mohQg Core 3
PEZSC-081893 PC8 mghQg Core 3
PGZBA-081863 PC8 mgig Core 21
[PEZ5D-081863 PC8 mghQ Core 21
IPEZBC-08 1863 PC8 mohg Core “
JPEZTA-0B1863 PCB mohQ Core 19
PEZ76-001883 PCB mohg Core 28
P&Z7C-081863 PCB moAQ Core 26
PEZBA-081863 PC8 mghQ Core 52
PEZ88-081893 PCB mgAg Core 51
PEZBC-081803 PCB8 moQ Core b o)
PEZBA-081853 PC8 mohQ Core 14
PEZ96-081853 PC8 moAg Core -]
PEZ9C-0818953 PC8 mghg Core M
PEZ 10A-081893 PCB mohg Core 4
P6Z108-081893 PCB mg/kg Core 123
P&Z10C-081883 PC8 mo/og Core 2U
PEZ11A-081893 PCB mog Core 2y
P&Z 118081883 PCB mpAg Core 2V
P6Z11C-081983 PCB mohg Core 2V
PEZ12A-081863 PC8 moiQ Core 2y
P62 128-081893 PCc8 mg/q Core 2U
P62 12C-081893 PCB mg/Q Core 4
PEZ 13A-001853 PC8 mghg Core 17
[P6Z138-081893 Pc8 moAQ Core 20
PEZ13C-081893 PCB moAg Core 23
PEZ14A-081883 PCB mo/ig Core 18
[P&Z 148-081853 PC8 mog Come 16
PEZ14C-081833 PC8 moAgQ Core 15
[PEZ15A-081083 PCB mghg Core 2V
PEZ 158-081833 PC8 moAg Core 2V
P&Z15C-081883 PCB - moAQg Core 4
PEZ16A-081893 PCB mg/kg Core 2V
P62 168-081893 PC8 moig Core 2V
P62 16C-081893 PCB mohQ Core 2V
IPTZ1A-100793 PC8 mghQ Core 26

1B8-100793 PCB moAg Core »
P7Z1C-100793 PCB mghg Core 3
PTZ2A-100793 PC8 mo/kg Core 2U
PT228-100793 PC8 mo/g Core 2V
PTZ2C-100793 PC8 mm Core 2U
[Frequency of Detection Sv107
Minimum Concentration Detected 2
Mxdimum Concentration Detected e

bef of Sampie: 107

ognormal Statistical Distribution

Arithmetic Mean 96
Mean of in values 125
Standard Deviation of in values 1.441
H{ 95) 2.713
95%UCL - Lognormal Distribution 14.5
Exposure Point Concantration (mg/kg) 145

U = Undetected at quantitation jimit presented;
assumed to be present at 1/2 the quantitation imit for calcutation
Exposure point concentration is lower of maimum detected concentration of
95% ugiper confidence limit (UCL).
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BUILDING NC. 3
FLOOR CORE DATA

Analyts Units Sam Results
PCB mo/ig Core 6
PC8 mog Core 23
PC8 mg/g Core 9
PCB mg/g Core 2
PCB mo/ig Core 2u
PCB mgAg Core 2V
PC8 mghg Core 2y
PCB mg/kg Core 2y
PCB moAQ Core 16
PC8 mo/g Core 43
Pcs mo/Q Core 8
PCcB mg'o Core 7
PCB moAQ Core 6
PC8 mgAQ Core (]
PCB moAQ Core 6
FC8 mo/g Core 10
PC8 mghg . Core 7
PC8 mg/ig Core M
PCB mghg Core 8
PC8 mo/g Core 7
= Core 426

The above samples from PAZ1 and P3Z4 were previously reported but have since

been remediated.
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BUILDING NO. 3

FIRST LEVEL
VERTICAL SURFACE WIPE DATA

P2C001-012683 =) Swab/Wipe 2u
P2C002-012083 pPcB pg/100cm®  SwabMWipe 2V
P2C003-012693 Pc8 pg/100c’  Swab/Wipe 2v
P2C004-012683 PCB po/100cm?  Swab/MWipe 2v
P2C005-06308 PcB pg/100cm®  Swab/WVWipe 10
P2C006-06308 PCB pg/100ecm®  Swab/Wipe 1v
P2D001-012603 PC8 pg/100cm®  Swab/Wipe 2V
IP20002-053094 PCB #g/100cm® - Swab/Wipe 1v
P2E001-012663 PCB pg/100cm®  Swab/Wipe 2v
P2WD001-012693 PCB pg/100em’  Swab/Wipe 2v
P2E002-063004 PCB $g/100cm?  Swab/Wipe 1u
P3C002-091792 PCB #9/100cm’  Swab/Mipe 2V
PICO03-091782 - PCB pg/100cm?  Swab/Wipe 2V
P3C004-001792 PCB pg/100cm?  Swab/MWipe 2V
P3D002-091782 PcB #o/100cm’?  Swab/Wipe 2y
PAEN01-001762 pPcB 1g/100cm?  Swab/Wipe 2V
PAEN02-091792 PCB ug/t00cm®  Swab/MWips 2V
P3PW002-102182 PCB po/100cm’  Swab/Wipe 2y
P3WD002-081752 PCB ng/100cm®  Swab/Wipe 2V
P4C001-110992 PCB pg/100cm®  Swab/Wipe 2V
P4C0021109982 pPCcB pg/100cm®  Swab/MWipe 2V
P4C003-110882 PCB 4g/100cm?  Swab/Wipe 4
P4D001110892 PCcB 4g/100cm’  Swab/Wipe 2V
P4D002-011892 PCB pg/100cm®  Swab/MWipe 2v
PAEDO1-110992 PCB 1g/100cm?  Swab/Wipe 2V
P4PW001-011862 PCB #g/100cm?  Swab/Wipe 2V
P 002-011892 PCB #g/100cm?  Swab/Wipe 2V
PAPWO03-011892 PCB 1g/100cm®  Swab/MWipe 2u
P4PWO04-011892 () ng/100cm?  Swab/Wipe 2u
PSC001-111082 PCB pg/i00cm?  Swab/Wipe 2U
PSCO02-111092 PCB po/100cm’  Swab/MWipe 2V
PSDO01-111092 PCB #g/100cm®>  Swab/Wipe 2U
PSED01-111092 PCB pg/100cm?  Swab/Mipe 2V
PSEL001-111092 PCB pg/100em?  Swab/MWipe 2U
PSWD001111092 PCB ng/100em*  Swab/Wipe 2v
PSWD002-081883 PCB ng/100cm?  Swab/Wipe 2V
PSWD003-062493 PCB pg/100em?  Swab/MWipe 2V
P6C001-052493 PCB ug/100cm?  Swab/Wipe 2V
PEC002052493 pcB pg/100cm®  Swab/Wipe 2y
PECO03-052493 pce p/100cm®  Swab/Wipe 2y
PEC004-081683 pce p@/100cm®  Swab/Wipe 2V
PECO0S-081683 PCB pe/100cm®  Swab/Mipe 2V
P6C006-081653 PCB po/100cm?  Swab/Wipe 2U
PEC007-081693 PCB §9/100cm?  SwabvWipe 2V
PEC008-081693 PCB pg/100cm?  Swab/Wipe 2V
PEC009-081693 PC8 $g/100cm?  Swab/Wipe 2V
PSC010-081693 PCB ug/100cm?  Swab/MWipe 2V
P6C011-081693 FCB §g/100cm?  Swab/Wipe 2V
PEC012-081693 "PCB pg/100cm’®  Swab/MWipe 2y
P6C013-081693 PCB ug/100cm?  Swab/MWipe 2V
P6C014-081693 PCB #g/100cm?  Swab/Wipe 2v
PECO15-081693 PCB ug/100cm?  Swab/Wipe 2
P6C016-081683 PCB pg/100cm?  Swab/Wipe 2U
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BUILDING NO. 3
FIRST LEVEL
VERTICAL SURFACE WIPE DATA

cQCcccc

NROMNMNRONMDNNONN

cccc

) 63
Detected Concentration (ug/100 em?) 2
Detected Concentration (/100 ecm?) 4
Detected Concentration (ug/cm?) 0.04

63

108

0.00E+00

0278

1.781

S%UCL - Lognormal Distribution (19/100 em?) 1.108
ognormal Distribution (ug/cm 0.011

Swab/Wipe 2V
P3C005-091792 PCB ug/100cm’  Swab/Wipe 2y
P30001-073092 PCB »g/100cm®  Swab/Wipe 2y
PIPW003-102182 PCB ug/100ecm?  Swab/Wipe 2V
PIWD001-073092 PCB pe/100em?  Swab/Wipe 2V
P3IPW001-102182 PCB pg/100cm?  Swab/Wipe 2V

U = Undetected st quantitation lmit presented; assumed to be present st one-half the
Quantitation limit for calculations.

Exposure point concentration is lower of maximum detected concentration or
95% upper confidence limit (UCL).
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BUILDING NO. 3

FIRST LEVEL
WALL CORE SAMPLES

| Anate | Unis | SampleTypel Resu
PCB mo'ig Wall core 2V
PCB mg/kg Wall core 2V
PCB mgig Wal core 20
PCB mgg Wall core 2y
PCB mg/g Wall core 2V
PC8 mg/kg Wall core 2V
PCB mg/ig Wall core 2V
PCB mg/kg Wal core 2V
PCB mg/ig Wall core 2V
PCB mg/ig Wall core 2V
PCcB mg/ig Wall core 2V
PCB mg/ig Wall core 2V
PCB mgig Wall core 2V
PCB mg/ig Wall core 2V
PCB mg/ig Wall core 2V
PCB mg/kg Wall core 2V
PCcB mo/ig Wall core 2V
PCB mg/ig Wal core 2V
PCB mg/kg Wall core 2V
PCB mo/ig Wall core ral
PCcB mg/kg Wall core 2V
PCB myiQ Wall core 2V
PCB mo/kp Wall core 2V
PCB- mg/ig Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2U
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB my/ig Wall core 2V
PCB mg/ig Wall core 2V
PCB mo/kg Wall core 2V
PCB mo/kg Wall core 20U
PCB mo/kg Wall core 2V
PCB mg/kg Wall core 2u
PCB mo/kg Wai core a2V
PCB mg/ig Wall core 2V
PCB mo/ig Wall core 20V
PCB mg/ig Wall core 2V
PCB my/ig Wall core 2V
PCcB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/ky Wall core 2U
PCB mg/kg Wall core k)]
PCB mo/kg Wall core 2V
PCB mg/ig Wall core 2V
PCB mg/kg Wall core 3
PCB mg/kg Wall core 6
PCB mg/ig Wall core L]
PCB mg/kg Wall core 7
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BUILDING NO. 3

FIRST LEVEL
WALL CORE SAMPLES
Units Sample Type Resuilt

PCB mg/kg Wall core []
PCB mg\g Wall core 730
PCB mg/g wal core 2V
PCcB mg/kg wall core 2V
PC8B mo/ig wall core r !
PCB mg/kg wall core 20
PCB my/kg wall core 2V
PCB mg/ip wall core 2vu
PCB mg/kg wall core 20U
PC8 mg/kg wall core 2
PCB mg/kg wall core 2v
PCB mo/kg wall core 2V
- mg/ig wall core 2u
PCB mg/ig wall core 20V
PCB mg/kg wall core 2V
PCB mg/kg wall core 2v
PCB mg/ky wall core 2V
PCB mo/kg - wall core 2V
PCB mg/ig wall core 2V .
PCB mg/kp wall core 2U
PCB mg/kg wall core 2y
PcB mg/kg wall core 2V
PCB mg/kg wall core 2V
PCB mg/kg wall core 2V
PCB mg/kg wall core 2V
PC8 mg/kg wall core 2V
PCB mg/kg wall core 2V
PCB mg/kg wall core 2V
PCB mg/kg wall core 2V
PCB mo/kg Wall core 2V
PCB . mg/kg Wall core 20V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2u
PCB mg/kg Wall core 20
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 20
PcB mg/kg Wall core 2V
PcB mg/kg Wall core 20V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2v
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2v
PCB ~mg/xg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PcB mg/kg Wal core 2U
PCB mo/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Walt core 2V
PCB mg/kg Wall core 22U
PCc8 mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mo/kg Wall core 20V
PCB mg/kg Wall core 2V
PCB ma/kg Wall core 22U
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BUILDING NO. 3
FIRST LEVEL
WALL CORE SAMPLES

mg/kg Wal cors 2V
PCB mg/kg Wal core 2y
PC8 mg/kg Wal core 2V
PCB mg/kg Wall core 2V
PCB mg/kg Wall core 2V
PCB mg/ky Wat core 2V
PCB mg/kg Wall core 2V
PCB mgkg | Wal core 24U

U = Undetected at quantitation limit presented; assumed to be present at one-half the
quantitation limit for calculations.

Exposure point concentration is lower of maximum detected concentration or
95% upper confidence limit (UCL).
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BUILDING NO. 3

FIRST LEVEL
CEILING WIPE SAMPLES
Number Anaslyte Units Sampie Type |  Results

P21829-1A-062964 PCB 1o/100cm® | Swab/Mipe Y}
P21829-1B-062904 PCB pg/100cm® | SwabWipe 1v
P21829-1C-082094 pPCB ng/100cm’ | SwebMige 38
P21B33-1A-102892 PCB ng/100em’ | Swab/MWipe 2V
P21B33-18-102862 PCB 19/100cm? | Sweb/Wipe 2V
P21833-1C-102862 PCB #g/100cm’ | Swab/Wipe 2V
P21C31-1A-082094 PCB po/100cm’ | Swab/Wipe 1V

1C31-1B-082004 PCB #g/100cm® | Swab/Wipe 1V
P21C31-1C-062954 PCB #g/100cm? | SwabvWipe 1V

1C35-1A-102962 PCB pg/100cm’ | Swab/Wipe 2u
P21C35-18-102962 PCB §g/100cm® | SwabtvWipe 2y
P21C35-1C-102092 PCB pg/100cm’ | SwabMWipe 2V
P21C37-1A-102962 Pce ug/100cm’ | SwabMWipe 2u
P21C37-18-102992 pPCcB #g/100em’ | SwabMWipe 2V
P21C37-1C-102992 PCB 4g/100cm® | Swab/Wipe 2v
P21D28-1A-062994 PCB ng/100cm? | Sweb/Wipe 1v
P21028-18-062994 pcB ug/100cm? | SwatvWipe Y
P21D28-1C-062994 Pc8 pg/100em? | Swabwipe 3.1
P21E30-1A-062994 PCB. #g/100cm’ | Swab/Wipe 1u
P21E30-18-062094 pPcB #g/100cm? | SwabWipe ]
P21E30-1C-062994 PcB ug/100em* | SwabWipe 2.7
P21E35-1A-102992 PCB ng/100cm® | SwabWipe 2V
P21E36-18-102992 PcB ng/100cm? | SwabWipe 4
P21E36-1C-10292 PCB 19/100cm’ | SwabWipe 4
P21F32-1A-062964 PCB pg/100cm? | SwabMWipe 4.1
P21F32-1B-062904 Pce 1g/100cm’ | SwebWipe 59
P21F32-1C-062994 PcB #g/100em? | Swab/Wipe 1v
P21F34-1A-102992 PCB ug/100cm? | SwabMipe 2v
P21F34-18-102992 PCB pg/100cm? | Swab/Wipe 4
P21F34-1C-102992 PCB ug/100cm’ | SwabWipe s
P2P001012693 PCB pg/100cm? | Swab/Wipe 2V
P2P002012693 PCB ng/100cm? | SwabWipe 2u
P2P003012693 pPcB 1g/100cm? | SwabMipe 2V
P2P004-063084 PCB 1g/100cm’ | Swab/Wipe 3s
PAA22-1A-051004 PCcB #9/100cm? | SwabMWipe 1.3
P4A22-1B-051004 PCB 1g/100cm® | SwebWipe 27
PAA22-1C-051004 PCB #g/100cm’® | SwebMWipe 242
P41B17-1A-050504 pPcB pg/100em? | Swab/Wipe 2.1
P41B17-1B-050554 PCB pp/100cm’ | SwabWipe 1V
P41B17-1C-050594 Pce ug/100em’ | Swab/Wipe ]
P41B20-1A-050594 PCB §g/100cm’ | Swab/Wipe 1
P41820-1B-050584 PCB pg/100em’ | SwabWipe 7.4
P41820-1C-050554 PCB #9/100cm’ | SwabvWipe 137
P41826-1A-050594 PCB 1g/100cm? | Swab/Wipe 285
P41826-1B-050594 PCB ug/100cm? | SwabMWipe 1u
P41B26-1C-050554 PCB pg/100cm?® | Swab/Wipe 3.1
P51A08-1A-050594 PCB ng/100em® | Swab/Wipe 1V
P51A08-1B-050594 PCB 1g/100em? | Swab/Wipe 31
P51A08-1C-050594 PCB ug/100em? | Swab/wipe 159
PS1A12-1A-051094¢ | . PCB 1g/100cm? | SwabMipe 1v
P51A12-18-051004 PCB 1g/100cm? | SwabWipe 15.9
P51A12-1C-051094 PCB ng/100em® | Swab/Wipe 5.4
P51B06-1A-031093 pPcB 1g/100cm? | SwabWipe 2V
P51806-1B-031083 PCB 1/100cm’® | Swab/Wipe 2
P51806-1C-031083 PCB ug/100em? | Swab/Wipe 3
P51814-1A-050504 PCB #g/100cm® | Swab/Wipe 1V
P51B14-18-050554 PcB pg/100cm? | Swabt'Wipe 1.1
P51B814-1C-050594 PCB ng/100cm? | Swab/Wipe 1V
PS1E01-1A-031093 PCB #9/100cm’ | SwabvWipe 22U
P51£01-18-031093 PCB ug/100cm’® | Swab/Wipe 2U
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FIRST LEVEL
CEILING WIPE SAMPLES
[ Analyte Units Sample Type Results
1E01-1C-031063 PCB 29/100ecm’ | SwadWipe 2V
1EQ2-1A-031083 pcs pg/100em? | Swab/MWipe 2u
1E02-18-031083 PCB 19/100cm? | Swab/Wipe 2V
1E02-1C-031093 PCB pg/100cm? | Swab/Wipe 2
1G03-1A-031093 PCB pg/100cm’ | SwabvWipe 2V
P51G03-18-031003 PCB #9/100em® | Swab/Wipe 2
1G03-1C-031083 PCB 29/100ecm® | Sweb/Wipe 2
+111082 PC8 pg/100cm? | SwabMWipe 20
C18-1A-050004 PCS pg/100em? | Swab/MWipe 1v
C18-18-050904 PCB pg/100cm® | SwabMWipe 1u
C18-1C-050904 PCB ng/100em? | SwebMipe 177
1C27-1A-050554 PCB pg/100em? | Swab/MWipe 24
PG1C27-18-050584 PCB pg/100em? | Swab/Wipe (Y]
PG1C27-1C-050504 PCB #g/100ecm® | SwabWipe 37
1D07-1A-112092 PcB $9/100cm’ | Swab/Wipe 3
1D07-18-112002 pPcB ng/100cm® | Swab/Wipe 2
P81D07-1C-112092 PCB #9/100cm? | Swab/Wipe 2
P81D10-1A-050994 PCB ng/100cm® | SwabWipe 1V
P61010-18-050994 PCB ug/100em? | Swab/Wipe 1y
1D10-1C-050994 PCB ng/100cm? | Swab/MWipe 349
1D13-1A-050994 PCB pg/100cm? | SwabvWipe 4.4
P81D13-18-050894 PCB8 §g/100ecm® | Swab/Wipe 14.1
P61D13-1C-050994 PCB 4g/100cm? | SwabMipe 362
P81D15-1A-050954 PCB ng/100em? | SwabMWipe 1V
P81D15-18-050994 PCB pg/100cm? | SwabMipe 19.5
P81D15-1C-050994 PCB 19/100em® | Swab/Wipe 2
PE1D21-1A-050594 PCB 19/100cm? | Swab/Mipe 39
P61021-1B-050564 PC8 #g/100cm? | Sweb/Wipe 1V
P81021-1C-050594 - PCB 1g/100cm® | SwabMWipe 1S
P61024-1A-050554 pPCcB #g/100cm? | Swab/Wipe 1.6
P61024-18-050564 PCB »9/100cm? | SwabMipe 457
P61D24-1C-050594 PCB pg/100cm? | SwabWipe 1.4
P81E06-1A-112092 PCB 1g/100cm? | Swab/Wipe 2V
P81E06-18-112092 PCB pg/100cm? | Swab/Wipe 2V
P61E06-1C-112082 PCB ug/100cm? | SwabWipe 3
P81E12-1A-050094 PCB #9/100cm’ | Swab/Wipe 58
PG1E12-1B-050994 PCB pg/100cm? | SwabWipe 638
P61E12-1C-050994 PCB #g/100em® | SwabMWipe $9
P61E19-1A-050594 PC8 ng/100ecm? | Swab/Wipe 43
P61E19-1B-050554 PCB ug/100cm? | SwabMWipe 4.2
P81E19-1C-050594 PCB pg/100cm? | SwabtvWipe 84.2
PS1F04-1A-112092 PCB ug/100cm? | Swab/Wipe 2v
P61F04-1B-112092 PCB ug/100em? | Swab/Wipe 2V
PE1F04-1C-112092 PCB #g/100cm® | Swab/Wipe 3
P61F09-1A-050994 PCB - pg/100cm? | SwabMipe 10
P61F09-1B-050094 PcB 1g/100em? | SwabMipe 30.4
P61F09-1C-050994 PCB ug/100cm? | Swab/Wipe 15.8
P61F18-1A-050994 PCB ug/100cm? | SwabMWipe 4
P81F18-18-050994 PCB ug/100cm? | SwabMipe 92
P61F18-1C-050994 PCB ug/100cm? | SwabMWipe 74
P81F23-1A-050594 PCB #9/100em? | SwabWipe 135
P61F23-18-050594 PCB #g/100cm’ | SwabWipe 8.8
PE1F23-1C-050584 .PCB pg/100cm? | SwabMipe 1V
P61F26-1A-050594 PCB 4g/100cm? | Swab/MWipe 1V
PS1F26-1B-050584 PCB ug/100cm? | SwabMipe 1V
PE1F26-1C-050594 PcB8 1g/100em? | SwabMWipe 1.8
PE1G07-1A-122182 PC8 4g/100cm? | Swab/Wipe 2u
P61G07-18-122192 PCB 4g/100cm? | Swab/Wipe 2V
P81G07-1C-122192 PCB #9/100cm® | SwabMipe 3
PB1G10-1A-050994 pce 1p/100em? | SwabWipe 22
P81G10-1B-050994 PCB 4g/100em? | Swab/Wipe 32
P61G10-1C-050994 pPce pg/100cm? | SwabWipe 5
P61G13-1A-050994 PCB py/100cm? | Swab/Mipe 1U
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BUILDING NO. 3

FIRST LEVEL
CEILING WIPE SAMPLES
Analyte Units Sampie Type| _Results
1G13-18-050954 PCB #g/100cm’ | Swab/Wipe 44
1G13-1C-050884 pPCB po/100em’ | Sweb/Wipe 303
1G21-1A-050584 PcB pg/100em® | Swab/Wipe ]
1G21-1B-050564 PC8 pg/100em® | Sweb/Wipe 1V
G21-1C-050564 PCB ng/100cm’ | SwabMWipe ns
P61G26-1A-050504 Pc8 #g/100cm’ | SwabMipe 1v
G26-18-050584 PCB ng/100cm’ | Swab/Wipe 1V
P61G26-1C-050564 PCcB »g/100c? | SwabMipe 0.8
PS1H15-1A-050904 FCS #9/100em® | SwabWipe 1V
1H15-18-050994 PCB pg/100em® | Swab/Wipe 79
PE1H15-1C-050094 PCB 4g/100cm’ | Swab/Wipe 7.4
PS1H18-1A-050994 PcB #g/100cm? | SwabWipe 1v
PE1H18-18-050994 PCB $g/100em® | Swab/Wipe ss
P81H18-1C-050984 PCB #g/100cm’® | SwabMWipe 8.1
PE1H23-1A-050594 PCB pg/100cm? | Swab/Wipe 33
PB1H23-1B-050594 PCcB ng/100em’ | SwabvWipe 863
PB1H23-1C-050594 PCB 1g/100em? | Swab/Wipe 12
P81J06-1A-1221682 PCB pg/100cm? | SwabMWipe 2v
P81J06-18-122182 PcB #g/100cm’® | Swab/Wipe 2V
PE1J06-1C-122192 PCB 1g/100cm? | SwabWipe 2
P81J18-1A-050594 PCB po/100em? | Swab/Wipe 7
1J19-1B-050594 PCB ug/100em® | Swab/Wipe 126
P61J19-1C-050554 PcB »/100cm® | Swab/Wipe 10.7
P81J25-1A-050594 pce 1g/100cm? | SwabWipe 1u
PCB pg/100cm? | Swab/Wipe 132
P61J25-1C-050594 ] pg/100cm? | Swab/Wipe 1v
PS1K0S-1A-122192 PCB 1g/100em? | SwabWipe 2V
PB1K0S-1B-122192 PCB ng/100em® | SwabWipe 2V
PE1K0S5-1C-122192 PCcB ng/100cm? | Swab/Wipe 2V
PE1K09-1A-050994 PCB ny/100em? | Swab/Wipe 1v
P81K09-1B-050994 PCB 1ng/100cm? | SwabWipe 1V
PG1K09-1C-050994 PCB #g/100cm? | Swab/Wipe 19
P81K12-1A-050954 PCB #g/100cm? | Swab/MWipe 1v
P61K12-1B-050894 PCB 1g/100em? | SwabvWipe 15
P81K12-1C-050954 PCB ng/100cm®. | SwabtvWipe 113
PE1K17-1A-050994 PCB pg/100cm? | Swab/Mipe 128
PS1K17-18-050994 PCB pg/100em? | Swab/Wipe 1v
P81K17-1C-050994 PCB pg/100em? | SwabWipe 38
PE1K22-1A-050594 PCB 1g/100em® | Swab/Wipe 106
P61K22-18-050594 PCB #g/100cm® | Swab/Wipe tu
P61K22-1C-050594 PCB 1g/100cm? | Swab/MWipe 1V
P6P001-081893 PCB 4g/100cm? | Swab/Wipe 2V
P8P002-081893 FcB ng/100em’® | Swab/MWipe 2V
PSPO03-081893 PcB ng/100cm? | SwabWipe 2y
P6P004-081883 PCB pg/100em? | Swab/Wipe 2V
P71G29-1A-051994 PCB pg/100em? | Swab/Wipe 1u
P71G29-18-051994 PCB ng/100em? | SwabMWipe 1y
P71G29-1C-051994 PCB #g/100em? | Swab/Wipe 1.7
P71G32-1A-051954 PCB ug/100em? | Swab/Wipe 1u
P71G32-1B-051994 PCB pg/100em? | SwabvWipe 1v
P71G32-1C-051934 PCB ¥g/100em? | Swab/Wipe 11U
P71J30-1A-051994 PCB $g/100cm? | Swab/Wipe 1u
P71J30-18-051954 PCB §g/100em? | SwabvWipe 1U
P71J30-1C-051984 PC8 ng/100cm? | Swab/Wipe 1u
P71K28-1A-051994 PCB 19/100cm? | Swab/Wipe 1v
P71K28-1B-051964 PCB 1g/100cm? | Swab/Wipe 1u
. P71K28-1C-051994 PCB 19/100cm? | SwabMWipe 2.4
P7P001-100783 PCB pg/100cm® | Swab/MWipe 2U
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BUILDING NO. 3
FIRST LEVEL

CEILUNG WIPE SAMPLES

Sampie Type |

Results

82/181
1.1
m
.1
181

.'LUCL - Lognormal! Distribution (ug/100 em?)
95%UCL - Lognormal Distribution (ug/em’)

Izw‘mcaummwn‘)

U = Undetacted at quantitation imit presented; assumed to be prasent st one-half the

quantitstion imit for calculations.

Exposure point concentration is lower of maximurn detected concentration or

95% upper confidence imit (UCL).
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BUILDING NO. 3

FIRST LEVEL
CEILING CORE SAMPLES

Number Units uvsh‘l'ypo Result
mg/kg cailing core 2V
mg/ig cailing core 2V
mo/kg coiling core 20V
mo/kg ceiling core 2V
mg/kg cailing core 2V
mg/ig cailing core 2V
mg/kg ceiling core 2y
mg/kg ceiling core 2V
mg/ig ceiling core 2V
mg/ko csiling core 2V
mg/kg ceiling core 2V
mo/kg ceiling core 2V

mg/kg ceiling core 2
mg/kg cailing core 2V
L] cailing core 2V
mg/kg ceiling core 2V
mg/kg ceiling core 2V
mg/kg cailing core 2V
mg/kg ceiling core 2V
mg/kg ceiling core 2V

mg/kg cailing core 2
mg/kg ceifing core 2V
P41A22-2A-111192 mg/kg ceiling core 2V
P41B17-2A-111182 mg/kg ceiling core 2V
P41820-2A-111192 mg/kg ceiling core 20U
P41826-2A-111192 mg/kg ceiling core 2y
PS1AD8-2A-111182 mg/kg . cailing core 2V
PS1A12-2A-111192 mg/kg cailing core 2V
1806-2A-031053 mg/kg cailing core 2V
1B814-2A-111182 mg/kg ceifing core 2y
PS1E01-2A-031093 mg/kg cailing core 2y
P51E02-2A-031063 mg/kg ceiling core 2V
PS1G03-2A-031083 mg/kg ceiing core 2V
P61C18-2A-112092 mg/kg ceiling core 2U
PE1C27-2A-111882 mg/kg ceiling core 2V
P810D07-2A-112092 mg/kg ceiling core 2V
P81D10-2A-112092 mg/kg ceiling core 2V
P81D13-2A-112082 mg/kg " ceiling core 2V
P81D15-2A-112092 mg/kg ceiling core 2V
PS1D21-2A-111992 mg/kg ceiling core 2V
PE10D24-2A-111992 . mg/kg ceiling core 2v
P61E08-2A-112092 mg/kg ceiling core 2V
P61E12-2A-112092 mg/kg ceiling core 2U
PE1E19-2A-111992 mg/kg . cuiling core 2V
P61F04-2A-112092 mg/kg ceiling core 2u
P81F08-2A-112092 mg/kg ceiling core 2U
PB1F18-2A-111992 mg/kg ceiling core 2V
P81F23-2A-111892 mg/kg ceiling core 2V
PE1F26-2A-111892 mg/kg ceiling core 2V
P81G07-2A-122162 mg/kg celling core 2y
P61G10-2A-122192 mg/kg ceiling core 2y
PE1G13-2A-122192 mg/kg ceiling core 2V
P61G21-2A-121892 mg/kg ceiling core 2V
P61G26-2A-121882 mg/kg ceiling core 2V
PE61H15-2A-122192 mg/kg ceiling core 2y
PE1H18-2A-122192 mg/kg ceiling core 2V
PE1H23-2A-121892 mg/kg ceiling core 2V
P61J06-2A-122192 mg/kg ceiling core 2U
PE81J18-2A-121892 mg/kg ceiling core 2y
PE1J25-2A-121892 mg/kg ceiling core 2V
PB1K0S-2A-122192 mg/kg ceiling core 2y
PB1K09-2A-122192 mg/kg ceiling core 2V
PE1K12-2A-122192 mg/kg cailing core 2V
PB1K17-2A-122192 mg/kg ceiling core 2V
P61K22-2A-121882 mg/kg ceiling core 2y
P71G29-2A-092493 mg/kg ceiling core 2V
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BUILDING NO. 3
FIRST LEVEL
CEILING CORE SAMPLES

U = Undetected at quantitation §mit presented; assumed to be present at one-half the
quantitation imit for calculations. :

Exposure point concentration is lower of maximum detected concentration of
95% upper confidence imit (UCL).
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APPENDIX C
ANALYTICAL DATA FOR BUILDING NO. 3
SECOND LEVEL
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PCB
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PCB

, |PCB as Aroclor-1248
PCB as Aroclor-1248
PCB a3 Aroclor 1248/1254
PCB as Aroclor-1248
PCB as Aroclor-1248
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BUILDING NO. 3

SECOND LEVEL
FLOOR CORE SAMPLES

Units Sampie Type Results

57

17157

2

2

4.51

0.67

118

28

5.34

534

Unils Sampie Type Result
IPI ELO0S-062994 |PCB as Aroclor 1254 mg/kg Solids 34

U = Undetected at quantitation fimit presented; assumed to be present st 1/2 the quantitation limit for calcutations.

Exposure point concentration is lower of either the maximum detected concentration
or the 95% upper confidence limit (UCL

SEONSA9EnaNDATAFLR2.0.S [FloorCore]
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BUILDING NO.3
SECOND LEVEL
VERTICAL CORE SAMPLES

Sample Type

wall core
val core
wall core
wall core
wall core
wall core
wall core
wal core
wall core
wal core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core
wall core

g

cCccCcCcCcCcgCcCcOccCccCcCcCcCcCcCccocCcCoccocaCcgCcgCccCccccCcCcoccCccCcQcocaccccocceoccecceccceccecccCcccccccacc
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BUILDING NO. 3

SECOND LEVEL
VERTICAL WIPE SAMPLES
Number Ansivte Units Sample Type Regult
P1C001-081082 fcB »g/100cm? Swab/Wipe 2y
P1CO02-081082 PCB 1g/ 100cm? Swab/Wipe 2V
P1COCM-081082 PCcB #9/100cm? SwebyWips 2V
P1C004-061062 PCB 1g/100cm? Swab/Wipe 2v
P1C00S-081062 PCB 1g/100cm? SwabvWipe 2Uu
P1CO08-001082 PCB 4o/ 100om? Swab/MWipe 2V
P1C007-070062 PCB 1g/100em? Swab/Wige 2V
P1C008-070062 pce g/100cm? Swab/Mipe 2V
P1C008-070002 pc8 #9/100cm? -Swab/MVipe 2V
P1C010-070062 PCB 10/100cm? SwebMWipe 2v
P1C011-070082 PC8 4Q/100em’ Swab/MWipe 2V
P1C012-070062 e #9/M100cm? Swab/Wipe 2y
P1C013-081762 o] ¥g/100cm? SwabMWVipe 2V
P1C0O14-081782 PC8 #0/100em? Swab/Mipe 2V
P1C015-081792 PC8 #9/100cm? SwabyWipe 2V
P1CO16-081792 PCcB 4o/ 100cm? Swab/Wipe 2vu
P1C017-081792 PC8 1o/100cm? SwabMipe 2u
P1C018-081752 pPC8 1g/100cm? Swab/Mipe 2v
P1C019-081782 PC8 1g/100cm? Swab/MWipe 2y
P1C020-081792 PCB 1g/100cm? Swah/Wipe 2V
P1C021-081792 PCB 1o/100cm® Swab/Wipe 2V
P1CO22-081792 PCB 1o/ 100cm? SwabMipe 2U
P1C023-081782 PCc8 19/100cm? Swab/Mipe 2Uu
IP1C024-081792 PC8 1g/100cm? Swab/Wipe 2u
P10025-081792 PCB 1Q/100cm? Swab/MWipe 2V
P1C026-081792 PCB #5/100cm? Swab/Wipe 2U
P1C027-081742 PC8 $9/100cm? Sweb/Wipe 2V
P1C028-081702 PCB 40/100cm? Swab/Wipe 2u
P1CO26-081792 PCB #y/100em? Swab/Wips 2V
P1C030-081762 PCB 10/100cm? SwabMipe 2V
P10001-061082 Pc8 w/100cm? Swab/Wipe 2V
P1D002-081082 Pc8 1o/ 100em? SwabMipe 2V
P10003-081092 PCB ¥g/100em? Swab/Wipe 2V
P1E001-081092 PC8 ug/100cm? Swab/Wipe 2V
P1EDO2-061082 PCB 11g/100cm? SwabMWipe 2U
P1EL001-081192 o] 1#9/100cm? Swab/Wipe 2U
P1ELO02-062904 PCB 1g/100cm? Swab/Wipe iU
P1ELO04-062964 PCB as Arocior-1254 19/ 100em? SwabWipe 55
P1PWOD1-102182 PCB 10/100cm? Swab/Wipe 2u
PIPWOO2-102152 PCB 1g/100cm? SwabWpe 2V
P1PWO03-102192 PCB #g/100cm? Swab/Mipe 2V
IP1PWO04- 102162 PC8 1o/ 100em? SwabWVipe 2U
P 1PWOOS- 102162 PC8 1g/100cm? SwabWipe 2V
P 1PWO06-102192 PCB g/ 100cm? Swab/WVipe 2U
IP1PWOO7-102182 PC8 1g/100cm? SwabAVipe 2u
IP1PWO08- 102162 PC8 g/ 100em? Swab/MWipe 22U
P1PWO0S-102192 ] 1g/100cm? Swab/Wipe 2V
PIWDO001-061092 PCB 4g/100cm? SwabMWipe 2V
P1IWD002-061092 PCB 10/100cm? Swab/Nipe 22U
[P1WD003-070892 PCc8 #g/100cm? Swab/Wipe 2U
PIWD004-081792 Pce 1O/100cm? Swab/Wipe 2u
P IWDO005-081762 PCB s/ 100cm? Swab/Mipe 2U
hamber of samples 52
requency of Detection 152
Minimum concentration detected (/100 cm?) ] 55
Maimum concentration detected (9/100 cm?) 58
Mandmum concerdration detected (ug/em?) 0.055
Arithmetic mean concentration (ug/em®) 0.0108
Lognormal Statigticy] Pistribution
Moan of in value 0.0185
[Standard deviation of In value 0.2569
0.95) 1.761
195% Upper Confidence Limé (g/100 cm?) 11
195% Upper Confidence Limit (ug/em?) 0.011
[Exposure Point Concentration (ug/cm®) 0.011

U = Undetected at quantitation limit preserted. assumed o be present at 1/2 quantitation imit for calculations.
Exposure pont concentratiorr is lower of either the maxmum detected concentration
of the 95% upper confidence timd (UCL
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BUILDING NO. 3

SECOND LEVEL
CEILING WIPE SAMPLES
Units Sampie Type Rasull
#g/100om” Swab/Wipe 1V
#g/100cm’ Swab/Wipe 1v
_mm_mﬂ’ | Sweb/Wipe 1y
ngh Swab/Wipe 1V
19/100cm? Swab/Wipe 18
00em’ Swab/Wipe 23
1g/100cm? SwabvWipe 27 |
#9/1000m? Swab/Wipe “S3
1/100em? Swab/Wipe 24
g/ 100om* Swab/Wipe 2
1g/100cm® Swab/Wipe 4
19/100cm? Sweb/Wipe 1V
wg/100em? | SwabMWipe (]
#9/100cm? Swab/Wipe as
100cm? Swab/Wipe 38
#g/100em® Swab/Wipe 1V
19/100cm? Swab/Wipe T2
400em? Swab/Wipe 137
ng/100cm’ Swab/Wipe 12
#g/100cm? Swab/Wipe 85
$9/100em? Swab/Wipe 1y
#9/100cm? Swab/Wipe 15
pg/100cm? Swab/Wipe 1y
$g/100em? Swab/Wipe 77
P12B31-1A-051004 49/100cm’ Swab/Wipe 19
P12831-18-051094 1g/100em? Swab/Wipe 57
P12831-1C-051004 49/ 100cm? Swab/MWipe 8.3
P12836-1A-101392 1g/100em? - Swab/MWipe 2V
P12836-18-101392 1#g/100em? Swab/Wipe 2V
P12B36-1C-101382 _pg/100cm? Swab/Wipe 5
P12C11-1A-031654 ng/100em’ Sweb/Wipe 1U
P12C11-18-031604 #g/100em? Swab/Wipe 1v
P12C11-1C-031654 100em? Swab/Wipe 9.3
P12C22-1A-031654 ng/100em? Swad/Wipe 1u
lmzczz-m-mwu #9/100cm? Swab/Wipe 67
P12C22-1C-031634 __pp/100em? Swab/Wipe 13
P12C26-1A-031694 1/ 100cm* Swab/Wipe 112
P12C26-18-031684 »o/100em? - Swab/Wipe 49
P12C26-1C-031694 pg/100em? Swab/Wipe 34
P12C33-1A-101392 1g/100cm’ Swab/Wipe 2V
P12C33-18-101392 #g/100em? Swab/Wipe 2V
P12C33-1C-101392 _#9/100cm? Swab/Wipe 2V
P12C41-1A-101492 1g/100em’ Swab/Wipe 2V
P12C41-1B-101482 1g/100em’ Swab/Wipe 2v
P12C41-1C-101492 100em? Swab/MWipe 2V
Swab/Wipe 10U
Swab/Wipe 1v
Swab/MWipe 23
P12D05-1A-031654 19/100cm? Swab/Wipe 1V
P12009-18-031694 1g/100cm? Swab/Wipe 79
P12009-1C-031694 ~ pg/100cm? Swab/Wipe 12.4
P12012-1A-031654 ug/100cm® Swab/Wipe 1V
Imzmz-w-omsu 1g/100em? Swab/Wipe 79
P12D12-1C-031694 pg/100cm? | SwabMipe 14.5
P12D16-1A-031694 g/ 100cm? Swab/Wipe 3
P12016-18-031694 14g/100em? Swab/Mipe 10.7
P12D16-1C-031694 119/100em? Swab/Wipe 42
P12D18-1A-031654 1g/100cm? Swab/Wipe 1V
P12018-1B-031654 1ug/100em? Swab/MWipe 114
P12D18-1C-031694 j19/100cm? Swab/Wipe 185
P12D27-1A-031694 1g/100cm’ Swab/Wipe 35
P12D27-1B-031694 ug/100cm? Swab/Wipe 149
P12D27-1C-031694 _ pg/100cm? Swab/Wipe 1U
PageSof 8 SR8 2217 PM
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BUILDING NO. 3

SECOND LEVEL
CEILING WIPE SAMPLES
Units Sampie Type Result
1g/100cm’ Swab/Wipe 10
#g/100cm’ Swab/MWipe 1u
100cm’ Swab/Wipe s
1g/100cm” Swab/Wipe 2V
#9/100cm? Swab/Wipe 2V
$9/100cm? Swab/Wipe 3
1g/100cm” Swab/Wipe 2V
#g/100cm’ Swab/Wipe 2V
100cm?® Swab/MWipe 4
#g/100cny Swab/Wipe 2V
#g/100cm? Swab/Wipe 2v
1g/100cm? Swab/ipe 2y
159/100em’ Swab/Wipe 25
1g/100cm? Swab/Wipe 48
100cm’ Swab/Wipe 10.3
1g/100em* Swab/Wipe 1V
14g/100cm’ Swab/Wipe 16.8
pg/100cm? Swab/MWipe 108.1 |
1g/100cm’ Swab/Mipe 1V
1g/100cm? Swab/Wipe 3
19/100em? Swab/Wipe 9.7
1#g/100cm* Swab/Wipe [T
#g/100cm? Swab/Wipe a7
§g/100cm? Swab/Wipe 23.2
1g/100em’ Swab/Wipe 12
1g/100em? Swab/Wipe 24.4
ug/100em? Swab/Wine 1y
19/100em” Swab/Wipe 1V
1ug/100cm? Swab/Wipe 1V
1pg/100em? Swab/MWipe 1U
P12F34-1A-101392 ug/100em® Swab/Wipe 2V
|P12F34-1 8-101392 1g/100em? Swab/Wipe 2V
P12F34-1C-101392 ng/100em’ Swab/Wine 2y
SwabWipe au
Swab/Wipe 1V
Swab/Wipe 1V
Swab/Wipe 1V
Swab/Wipe 1V
Swab/Wipe 1V
P12G37-1A-101492 110/100cm® Swab/Wipe 2V
P12G37-1B-101492 1g/100em? Swab/MWipe 2U
P12G37-1C-101492 ug/100cm’ Swab/Wipe 2U
P12G39-1A-101492 1g/100cm* Swab/Wipe 2V
P12G39-1B-101482 1g/100em? Swab/MWipe 2V
P12G39-1C-101492 ug/100cm? Swab/Wipe 2U
P12H28-1A-051094 1g/100cm* Swab/Wipe 1V
2H29-1B-051094 19/100cm? Swab/Wipe 1y
P12H29-1C-051094 100cm’ Swab/Wipe 1Y
P12H36-1A-101392 19/100cm’ Swab/Wipe 20V
Imzmsts-mm 1g/100em? " SwabWipe 2u
P12H36-1C-101392 42/100em? Swab/Wipe 2V
P12J33-1A-101392 1g/100cm® Swab/Wipe 2V
|P12.|33-1a-101m 1g/100em? Swab/Wipe 2V
P12J33-1C-101392 pg/100cm? Swab/Wipe 2U
P12J38-1A-101492 1g/100cm* Swab/Wipe 2V
P12J38-1B-101492 1g/100cm? Swab/Wipe 2
P12J38-1C-101492 ug/100cm? Swab/Wipe 2y
P12J42-1A-101492 1g/100cm” Swab/MWipe 2V
P12J42-18-101492 #9/100em? Swab/Wipe 2V
P12J42-1C-101482 pg/100cm? Swab/Wipe 2U
P12K31-1A-051094 11g/100cm” Swab/Wipe ]
P12K31-18-051094 1g/100cm? Swab/MWipe 1vu
P12K31-1C-051094 1g/100em? Swab/Wipe 1U
Page 8ol 8
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BUILDING NO. 3
SECOND LEVEL
CEILING WIPE SAMPLES

Data Points

S
Number Units Sampie Type Result
P1P001061192 g/ 100em’ Swab/Wipe 2V
P1P002081792 #0/100em’ Swab/Wipe 2V
P1P003031792 pg/100em? Swab/Wipe 2V
P1P004081792 ..gwoun’ Swab/Wipe 2V

U = Undetected at quantitation imit presented; assumed to be present st

1/2 the quantitation limit for calculations.

Exposure point concentration is lower of sither the mmdinmuim detected concentration
or the 95% upper confidence limit (UCL
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BUILDING NO. 3
SECOND LEVEL
CEILING CORE SAMPLES

Units ie Type Resul
P12A13-2A-100882 mog cailing core 2V
P12A20-2A-101262 mg/ikg ceiling core 2V
P12A24-2A-101292 mo/kg ceiling core 20
P12A32-2A-101392 mg/ig ceiling core 2V
P12810-2A-100792 me/ip celling core 2V
P12815-2A-100862 mo/ig ceiiing core 2V

P12B25-2A-101282 mgg cailing core 2
P12828-2A-101292 /iy caelling care 2V
P12B831-2A-101392 mp/ig cailing core 20
P128368-2A-101392 mgg cailihg core 2V
12C11-2A-100862 mg/\g ceiling core 2V
P12C22-2A-101282 myig celling core 2V
P12C26-2A-101292 mg/kg ceiling core 2V
P12C33-2A-101362 mg/kg ceiling core 2V
P12C41-2A-101482 mo\g cailing core 2u
P12008-2A-100782 mg/kg ceiling core 2V
P12008-2A-100792 mo/ig coiling core 2v
P12D12-2A-100892 mo/ig celiing core 22U
P12D16-2A-100892 mg/kg ceiling core 2V
P12D18-2A-100892 mg/ig cailing core 2V
P12027-2A-101292 mg/kg ceiling core 2V
12030-2A-101392 mg/\g celling core 2U
P12035-2A-101382 mg/ig ceiling core 2V
P12D38-2A-101492 mg/kg ceiling core 2V
P12D42-2A-101482 mp/ko cailing core 2V
P12E20-2A-101262 mg/kg ceiling core 2V
P12F13-2A-100892 mg/kg celling core 2V
P12F168-2A-100892 my/kg ceiling core 2U
P12F18-2A-101292 mo/ig ceiling core 2V

P12F22-2A-101282 mp/ig ceiling core 2
P12F28-2A-101292 my/kg ceiling core 2V
P12F34-2A-101362 mg/ky ceiling core 2V
P12G28-2A-101292 mgg ceiling core 2u
P12G32-2A-101382 mg/kp ceiling core 2V
P12G37-2A-101492 mg/kp cedling core 2V
P12G38-2A-101492 me/kg ceiling core 2V
P12H29-2A-101392 mg/kg céiling core 2V
P12H38-2A-101392 mg/kp ceiling core 2V
P12J33-2A-101392 mg/kg ceiling core 2V
P12J38-2A-101492 mg/ig ceiling core 20V
P12J42-2A-101492 me/kp ceiling core 2V
P12K31-2A-101352 mg/kg ailingeon 2U

ya2

20

20

0.01

[

0.033
0.149
1.728
1.088

Exposure Point Concentration

1.088

VU = Undetected at quantitstion limit presented; assumed to be present st

172 the quantitation limit for calcutations.

Exposure point concentration is lower of either the maximum detected
concentration or the 85% upper confidence limit (UCL
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APPENDIXD
AIR SAMPLING RESULTS




Sample
|dentification
No.

10
11
12
13
14
15
16
17

|

TABLE D-1
SUMMARY OF PCB AIR SAMPLING
CONDUCTED IN BUILDING No. 3

Air Volume
Sample Date Sample Type Samples PCB
—_— L) (
1-May-92 Air Cassette 480 <04
1-May-92 Air Cassette 480 <04
1-May-92 Air Cassette 480 <04
1-May-92 Air Cassette NR <04
4-May-92 Air Cassette 560 <04
4-May-92 Air Cassette 560 <04
4-May-92 Air Cassette 560 <0.4
4-May-92 Air Cassette NR <04

PCB

<0.8
<0.8
<0.8

<0.7
<0.7
<0.7

Analysis of PCB conducted by Industrial Testing Laboratories (St. Louis, MO) by NIOSH
Method 5503 (Lab Report No. 92-05-02120).

Not reported
Air concentration cannot be calculated without air sample volume.
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INDUSTRIAL Chemical Analysis
TE STING Materials Testing
LABORATORIES

inc. 314/771- 7111
2350 S. Seventh Street . St. Louis, Missouri 63104-4296 314/771-9573 FAX

Environmental Evaluation

Report No. 92-05-02120 " May 15, 1992
(Corrected Report 5/7/96)

Examination of twenty-two (22) samples submitted.

J.D. Chelan
P.0O. Box 12405
St. Louis, MO 63132 Attn: Mr. Norm Jones
JEST REPORT
l. Initial Phase of Project:
Sample Collection By: D. Schau & Associates
Date of Collection: 01 May 92
Status of Analysis: Rush Turnaround
A. PCB Analysis
Sample Sample Repbrted Air '
Identification Type Volume Sampled (L) PCB. ng PCB. pg/m®
10 Air Cassette 488 <0.4 <0.8
11 Air Cassette 488 <0.4 <0.8
12 Air Cassette 488 <0.4 <0.8
13 Air Cassette — <04 @ ememee--
20 Wipe Sample <3 e
21 Wipe Sample @ --e-eee- <3 e

23 Wipe Sample @ = eeeeees <




INDUSTRIAL

TESTING
LABORATORIES
inc.
Report No. 92-05-02120 Page 2
B. Lead Analysis
Sample Sample Reported Air '
ldentification Type Volume Sampled (L) Lead, pg Lead, yg/m®
1 Air Cassette 488 <2.5 <5.1
2 Air Cassette 488 <2.5 <5.1
3 Air Cassette 488 <2.5 <5.1
4 Air Cassette ———————- <25 @ e

}l. Secondary Phase of Project:

Sample Collection By: D. Schau & Associates

Date of Collection: 04 May 92
Status of Analysis: Normal Turnaround
A. PCB Analysis
Sample Sample Reported Air o,
- ldentification Ivpe Volume Sampled (L} PCB, ug PCB, ua/m
14 Air Cassette 560 <0.4 <0.7
15 Air Cassette 560 <0.4 <0.7
16 Air Cassette 560 <0.4 <0.7
17 Air Cassette @ --e-ee- <04 @ e
23 Wipe Sample @ = - <3 e
24 Wipe Sample @ = --eeeee- <3 0 eeeeeee

25 Wipe Sample @ = - - <3 N



INDUSTRIAL

TESTING
LABORATORIES
. inc.
Report No. 92-05-02120 ' Page 3
B. Lead Analysis
Sample Sample - Reported Air
Identification Iype Volume Sampled (L) Lead. ug Lead. yg/m®
5 Air Cassette 560 <2.5 <45
6 Air Cassette 560 <2.5 <4.5
7 Air Cassette 560 <2.5 <45
8

Air Cassette ———— <2585 e

. Notes: Concentration reported are based on sampling data provided by D. Schau & Associates.
PCB data reported is based on standard responses of PCB 1248

Symbol "ug" denotes Micrograms

Symbol "L" denotes liters

Symbol "pg/ms" denotes Micrograms per cubic meter

Method Reference: =~ PCB - NIOSH 5503
Lead - NIOSH 7300

Industrial Testing Laboratories is accredited by the American Industrial Hygiene
Association No. 344,

Respectfully Submitted,
INDUSTRIAL TESTING LABORATORIES, INC.

William A. Rorie

LN - 219359 - 369, 219447 - 457
LB - 44781, 44790, 45570, 45572
MM/DTS/kg I - inv. 57902
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APPENDIX E
EXPOSURE AND RISK CALCULATIONS
BASEMENT



TABLE E-1 .
RISK AND HAZARD CALCULATIONS

EXPOSURE TO BASEMENT
Dermal contact with interior Surfaces
Equation Com= (Coowr + Cronngd where: Coaue® Chemical concentration on fioor surfaces (ugicm?)
Cup= Cews Ciateg®  Chemical concentration on celiing surfaces (ug/cm?)
intake = ( (Coowx SAuw X CRim) ¢ (Cupn X SAug x CRyg) x AB x CFY(BW x AT) SAgw = Surface area of low contact surfaces (cm?)
Risk = Intake x SF CRuu®™ Percentage of contact with low contect susfaces (unitioss)
HQs= intake/RFD SAugp®  Suriace area of high cortect surfaces (cm?)
CRug ® Percentage of contact with high contact surfaces (unitiess)
AB= Dermal absorption exdent (unitless)
CF= Unlt corversion factor (mohug)
BWs Body weight (kg)
ATo= Averaging time, cercinogens
ATng = Averaging ime, noncarcinogens (dy)
SF= Cancer slope factor (mg/kg-dy)
RO = Non. genic Ret Doss (mofkg-dy)
Risk = Excess lelime cancer risk (uniless)
HQ= Non-carcinogenic Hazard Quotient
Chemicat Cooor Croang Cow 8Aun CRuyw Cup CRug AB CF 8w ATne
Gpom) _ ggon) ypmm b e opend)  on] eme gotew b)) 0p on
otal PCBs 0.041 191 1226 1.62E+08 0.0005 0237 1.47E+07 0.001 00130 1E.03 70 28550
4.4-000 0303 0432 0413 1.02E+08 0.0005 190 1.4TE«07 0.001 002 1E03 70 23550
4,4-DDE /] 0.00107 0001 1.02E+08 0.0005 0 1.47€+07 0.001 0.02 1E03 70 28550
,4-D0T 0.968 0.33 0648 1.62E+08 0.0003 0014 1.47E+07 0.001 0.02 1E03 70 23550
Oteidrin 0.00487 [1] 0002 1.02E+08 0.0005 0 1.47€+07 0.001 0.02 1€E-03 70 25550
Endrin 0.0218 0 0011 1.02E+08 00005 0  147E+07 0.001 002 1E03 70
gamma-BHC 0.077 0039 0058 1.62E+00 0.0005 0.041 147E+07 0.001 0.02 1E03 70
Heptachior wpoxide 0.393 0.0004 0.197 1.626+08 0.0005 0055 147E+07 0.001 0.02 1E-00 70 23550
Qermal contact with Sol|
Equation intake = (Cs0il x CF X AF x SAqa XABS x EF x ED) / (BW x AT) where: Cou® Chemica! concentralion in soll (mg/kg)
Risk = intake x SF . CFs Unit conversion fector (kg/mg)
HQ= Intake/RIO AF = Soll-to-skin adherence factor mﬁ
. SAskins  Exposed sidn surfece area (cm’levent)
ABS= Dermai absorption factor (unitiess)
EF = Exposure frequency (eventsAyear)
EDs Exposure durstion (y)
Bw= weight (kg)
ATs Averaging time (dy)
Chemical Csoll CF AF SAum ABS EF ED BW
{mp/xg) my cm?) (cmilovent)  (unittess)  (even [ ]
4,4.0DD 0611 1E.00 10 2000 002 50 2 70
4.4-00T 0.648 1E-08 10 2000 002 250 23 70
1.188 1E-08 10 2000 0.02 250 23 70
0.400 1E-00 10 2000 002 250 3 70

FL‘;.":‘..m

(\SEO3340VInaARBKBSMT.XLS (Risk-tojal)

Pn.ﬂl

3E07




TABLE E-1

RISK AND HAZARD CALCULATIONS
EXPOSURE TO BASEMENT
{nhaistion
Equation Intake = CuxHXxETxEF XED)/ (BW x AT) where: Calrm Chemical concentration In alr (mg/m®)
Risk = Intake x SF H= Inhalation rate (m’hn)
HQ= Intske/RID ETs Exposure time (hridy)
EfFs= Exposure frequency (eventa/yeer)
ED= Exposure durstion (y7)
BWs Body weight (kg)
“ATm Averaging time (dy)
Chemicel Cor H (1) EF €0 sw ATo ATnoc
(mghm}) ___(m'hn _ (vidy)  (dyhyr) i) i)
[Totsl PCBe 4.00E-08 0.83 [] 250 23 70 25550
4.4-D0D 1.25E-08 083 8 250 25 70 25550 2.90€-07
4,4.DDE .1.92E00 083 8 250 23 70 25550 4.46E-11 0.4
4,4-00T 3.18E-05 0.83 8 250 25 70 25550 7.38E-07 0.34
Dieldrin 2.00E-07 063 8 250 23 70 25550 4.064E-00 10 7€
Endsin 2.00€-08 083 ] 250 25 70 25550
gamma-8HC 2.68E.08 083 8 250 25 70 25550 :
Hopl!chlu epoxide 4.72E-05 [ X\ 8 250 25 70 25550 1.10E-08 [ A
Cancer Risk (inhatstion) 2E-05}4M Index (inhalation) 0.2I
Soll ingestion
Equation Intake = {Cace x CF IR x EF x ED}/(BW x AT) where: Cia® Chemical concentration In soil (mg/kg)
. CFs Unit conversion factor (kg/mg)
Rs Soil ingestion rate (mg/dy)
EF = Exposure frequency (dyfyr)
ED= Exposwre duration (y)
Bwa Body welght (kg)
AT= Aversging ime (dy)
Averaging
Time (AT) intake Hazard
IChemical Com CF R EF ED BW ATe (NonCA) | intake CA ° SF Risk NonCA RO Quotient
{mghg) (gmg) ___(mpidy) {drhym) ] {g) {91 {49 (mphgon (mpgdp)’ (unkiess) § (mohg-dy) {mphg-dy) _(unitess)
4,4.000 661  1.00E-00 50 250 23 70 25550 1.15E08 2.40E01 SE-07
4,4.00T 0643 1.00E-08 S0 250 235 70 25550 0125f 1.13E07 S.40E-0t 4E-08] 317E07 S.00E-04 0.00008
Endrin 1188  1.00E-08 S0 25 23 70 9125 S6.61E07  3.00E-04 0.002|
gsmma-HCH 0488  1.00E-08 50 250 23 70 9125 230E07 3.00E-04 0.0000|
3EO7 0.003;
Tancer
P Risk
e —
4E-08,
3E07
2608
3E-07
SE08

{ISEQIS4OINANRSKBSMTXLS (Risk-total Page2 -
i
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BUILDING NO. 3

BASEMENT
CALCULATION OF AIR CONCENTRATION
4,4-DDD

Equation Ca = (E x CF1 x t, x CF2) /(V x CF3)
Where: Ca= Predicted air concentration in building (mg/m®

E= Average emission rate from all sources (g/s)

CFi= Unit conversion factor (s/hr)

te= Air exchange rate (hr)

CF2= Unit conversion factor (mg/g)

Ve Volume of room (cm?)

CF3= Unit conversion facter (m¥%cm®)

AverageNa~ Applicable Emission Rate
Source (g/cm’-s) Area (cm?) (@/s)

Floor 1.84E-18  2.70E+07 4.42E-09

Wall 8.29E-168  1.47E+07 1.22E-08

Ceiling 1.80E-16 1.35E+08 2.43E-08

Soll 417E-15  1.08E+08 4.50E-07

Total 4.91E-07
Chemical E CF1 to CF2 CF3 Y, Ca
(@'s) (s/r) (o) (mglg) (m*fcm’) (cm?) (mg/m?)
4,4'-DDD 4.91E-07 3600 0.233 1000 1.00E-08  3.29E+10 1.25E-06

:\SE03548\InaMIRBMDDD . XLS [AvgAkConc) ] _ /406 3.57 PM

i
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BUILDING NO. 3

BASEMENT
VOLATILIZATION OF 4,4-DDD
FROM FLOOR SURFACES
Hwang Oefatco Model
Na= ExDel H Cs
(rat)’* K4
whers: Na = Instantaneous emission fuxx rate (glcm’-s)
Es 8ol (or medium) porosity) {unitess)
Dei» Eflectve diffusivity in sol (cm'/s) = DI x E°®
o Otffusion cosfliclentn air (')
x= PI().14)
1= Time from sampling (s)
He  HemysLewConstant (dmensioriess form)
Kd= Soliwater parton cosficlent (cm®y) = 770
Koc e Organic carbon water pastion cosfficient (cm'sg) 7.706408
foce Fraction of orgenic carbon In materisl (gig) 0.001
Cse sl In 50l or medium (g9}
- Cwipe (Fioor) (ughem?) | 04
Cwipe (Floor) (orem”)
Calculation of Del Dels DIXE'®
o E Del
cm'As) unitiess, e’
1 40E-02 09 665603
Celculstionof & as Dol XE
E #(Ps x (1-E) x KdH)
Calculation of Cs Co= CwipexCFlp xd
Cwips [ d 3 Cs
om)
04 1.00E-08 1 24 161607
Caleulation of Ne Nas Ex0a H Cs
(ratf®* L")
E Del = [ t H 4 Cs Ne
(uwitess)  (cn'h) (uess)  (em'm) (s) (witoss)  (cm'g) 99 (gom’s)
01 68860 3494 120E-10 7886408 3.26E-04 TI0 167EO7T  6.19E-17)
Calculation of Avg Ne Ao Na (T = 26y7) o2 Na (Tyr)
Ne AvgNe
2 yom®-s
8.19E-17__ 1.64E-16]




BUILDING NO. 3

BASEMENT
VOLATILIZATION OF 4.4-DDD
FROM FLOOR SURFACES
Yeoor E Dol [ o t H Kd Cs Na| infal Conc Na Factor Time Mass Lost
(univess)  (cm's)  (uiess)  (cm'M) (0 (wimess)  (cm'y) %)  (gom’s)|  (gom’) (gkm's)  (unitess) (<)  (som’)  (ghm')
1sec 01 6.835E-03 3.14  128E-10 1.00E+«00 3.20E-04 770 1.67€-07 2.30E-12] 4.00E-07 4.10E-10 10 J18E«07 1202800 3.00E-07
1 01 663E-03 314 1.28E-90 3 16E«07 I 28E-04 770 167E-07 4.10E-18] J00E-07 200E-10 10 3488407 0.AE-10 390E-07
2 0.1 663E-03 314 1.20E-10 OJMEOT I.260E-04 770 167EOT 200E-18] 3IPB8EOT 2.38E-18 10  J48E+07 7T457E-10 INTEO7
3 01 6530 314 128E-10 946E«0T I 20E-04 770 1\O7TEOT 236E-18] JO7E-07 200E-18 10 3108407 0.4088-10 3.00E-07|
4 01 ©653E-03 314 1.28E-10 1.26E+08 3.26E-04 770 1.67E07 203E-16] 396E-07 1.83£.-18 10  J.16E+07 6.777€-10 I9OE-O7
8 0.1 G68E-03 314 1.20E-10 1088E«08 JI20E-04 770  1.87E-O0T 1.83E-18] I96E-07 1.67E-18 10  3.18E407 S.2TIE-10 I OBE-O7
[ ] 01 ©G063E.03 314  1.28E-10 1.00B«08 3.20E-04 170 107807 |.01!-10' JOOE-07  1.60E-10 10 2102407 4882810 390E-07
7 0.1 663E-03 314  1.28E-10 221E+08 3.26E-04 770  107EO07  1B85E-18] )O5E-07  1.48E-18 10 3.46B407 A00TE-10 IMEQT
] 0.1 G668E-03 314  1.28E-10 202E+08 3.26E-04 TI0 167607 14%E-16| 3I94E-07 1.37E-18 10 J1GE+07 4.300E-10 3MMEQ7
] 0.1 688E-03 314 1.20E-10 284E+«08 J3.28E-04 770  167TE07 1.37E-18] 3O94E-07  1.30E-10 10 3.10E+07 4.000E-10 3.94E-07
10 01 ©6B55E-03 314  1.28E-10 3.10E+08 3.20E-04 7710 167607 1.30E-18] 3IME-O7  1.23E-18 10 3.13E+07 J0800E-10 3.03E-07
" ot 085t ‘394 1.20B-10 J4A7E+08 3. 20E-04 770 1O07E-07 V. 20E-18] JIOIE07  1.18E-18 10 J1BE407 3T2E-10 INEWM
12 0t @805E-03 394 1.28E-10 I T8E«08 3. 20E-04 770 tOTEOT  1.18E-18] 393607 1.14E-16 10  3.48E+07 3602810 392807
1 01 688603 394  1.20E-10 4.10E+08 3 20E-04 TT0 1.67E-07 1.14E-16] 302607 1.00E-16 10  3.48E+07 3452810 392607
14 ot 66830 314  1.20B-10 4 42E«08 I 28E-04 770 167E07 1.00E-18 392E-07 1.08E-16 10 3162407 3.3358-10 202807
16 01 6055603 314 T120E-10 ATIE«08 3.20E-04 770 107607 1.00E-16] 392607 1.02E-16 10  3.18E«07 3.2206-10 201807
18 01 668E0 314 1.28E-10 GOCE« 08 326E-04 770  1.67TEO0T 1.02E-18] 301EOT 0.03E-1?7 10 3468407 21NE-10 3INEQ?
17 01 OO3E-0 314 1.28E-10 6.6E«08 3 26E-04 770 167807 003&-17| 3INEO7 0.00B-17 10 3108407 3.0ME-10 391507
18 01 @EB88E-03 314  1.268E-10 OGBE«08 I.26E-04 TI0 167607 96SE-17| 3Q1EO7T 9.40E-17 10 3162407 2083E-10 3.00E-07
19 01 O653E-0 314 $20E-10 OO0VE«08 I326E-04 770  16TEOT S40E-17] IS0E-07 9.16E-17 10  J.M6E«07 24ME-10 3.80E-07
2 01 O83E03 314 1.286-10 ©GI1E08 3.20E-04 770 16TBOT S.10E-17] J90B-07 O.04E-17 10 3108407 2019810 JI9O0EO7
4l 0.t 683603 314 128E-10 GO2E«08 328E-04 770 167607 GO4E-17| 3IS0E-07 B.13E-17 10 2188407 2754E-10 3.90E-07
2 0.t O6.56E-09 314  128E-10 O.4E08 3.20E-04 70 107807 0.73-17] 30007 0.04E-17 10 4SE/0T7 20038-10 30007
b -] 01 GO5E-03 314 128E-10 7.20E+08 J.20€-04 TI0 187607 QG4E-17] 380807 0.36E-17 10 2102407 26370-10 3.008-07
b1 0.t O6063E0 314 1.28E-10 TOTE«08 3.26E-04 770 168TEOT 0.30E-17] JI80E-07 B.19E-17 10  3.462:07 2883210 3.008-07
20 0.1 0053803 314 128810 7.088+00 3.26804 770 16TEO7 8. 10L-17] 3I00E-O7T B.0NE-1T 10 3.10B«07 2008-10 3.00E-07
26 01 0.556:03 314 1206-10 8.20E408  3.26E-04 m M AVERAGE _ 300897
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BUNLDING NO. 3

BASEMENT
VOLATILIZATION OF 4,4'-DDD
FROM VERTICAL SURFACES
Hwang DeFaico Mode!
Nas= ExDel H Cs
(xat)? [
where, Na = Instantaneous emission Mux rate {gicm’-s) -
E» Soil (or medium) porosity) (uisess)
Det= Effectve diffushly In soll (cm's) » DIx E*¥
o= Diffusion coefficient in air (cm'/s)
xe P(3.14)
t= Time from sampiing (s)
He Henry's Lew Constant (dimensionless fonm)
Kde Sollwater pertion cosfiicient (cm™) = Koc x 7.70E402
Koc» Organic carbon water par¥Son cosficlent (em™]  7.70E+08]
focs Fracton of organic carboninmederial(g) [ 0.001]
[ L] tnital conceniration in soll or medium (g/0)
Cwips (Wal) Gofemh| 2023
Cwipe (Wal) (oem’)
Calculation of Del Deis DIxE*®
D E Del
cm's unitiess Cu)
1.40€-02 0.1 0.95E-03
Calculationof & a* Dol xE
€ +{Ps x (1-E) X KaH)
Caiculation of Cs Cs e Cwipex CFlp, xd
Cwipe CF d P Cs
| (pglom’) (ong) fom) {gom’)
2023 1.00E-08 1 24 8 43E-07|
Calcutation of Na Nas= £ x Dei H Cs
(rat)®® L7 ]
€ Del L} a t H L7] Cs Na
{uritiess) (cm'n) (unttess) _ (om'n) ) (unitess) (o) (o%) (gkm’-s)
[ 2] 6.58E-03 314 1.28€-10 7.88E+08 J26E04 7.70E+02 843807 4.145-10'
Calculstion of Avg Na Avg Na (T = 20¢) a2 Na (T yr)
Ne AvpNe
e )
4.14E-18 8 20€-10,




BUILDING NO. 3

L3S

BASEMENT
VOLATILIZATION OF 4,4-DDD
FROM VERTICAL SURFACES

Yeoor E Dol [ - t H Kd Cs Na Fector Time Mass Lost
(unitess) (em's)  (unitess) (cm'm) ()  (unitess) (em') (%) (gom’s)  (witess) (oec) (9om)
108c 01 6.33€.03 34 1.28€-10 1.00€ +00 3 26E-04 7.70E+02 8.43E.07 207E-18 10 3186407 6.53%-09
1 [ 2] 6.63E-03 XL} 1.28E-10 JASE 07 3.26E-04 7.70E+02 8.43E-07 1.48€-18 10 3.16E+07 4.626-00
2 ot 6 33£-03 .14 1.28E-10 0.31E+07 3.26E-04 1.70E+02 8.43E-07 1.20€-18 10 J.10E+07 377800
3 o1 6 53E-03 314 1.28E-10 9.46E+07 3.26E-04 T.70E+02 8.43E-07 1.04E-18 10 3.168407 3.278-00
4 0.1 6.33£-03 314 1.28E-10 1.26E+08 3.26E-04 1.70E+02 8.43E-07 9.20€-18 10 3.16E+07 2.926-00
8 01 6.35E-03 314 1.28E-10 1.68E+08 3.26E-04 71.70E+02 8.43E-07 8.48E-18 10 J.18E+07 207608
[} 0.1 8.35£-03 34 1.20E-10 1.89E+08 3.26E-04 1.70E+02 8.43E-07 7.83E-18 10 3.A8E«07 247800
7 ['A] 6.55€-03 314 1.20€-10 221E+08 3.206€-04 1.70€+02 8.43E-07 T.32¢-18 10" 2158«07 2318-00
8 0.1 6.56E-03 3.14 1.28E-10 202E+08 3.208-04 1.70€+02 8.438-07 8.00E-18 10 3.158+07 210600
9 01 6.85£-03 3.14 1.28E-10 2.84E400 3.26E-04 7.70E402 8.43E-07 $.60E-10 10 3.188+07 207E-00
10 0.1 6.83€-03 314 1.28E-10 3.16E+08 3.20E-04 71.7T0E+02 0.43E-07 0.25E-18 10 A.18€+07 107800
1" (2] 6.65E-03 3 1.28€-10 JATE08 326E-04 7.708+02 8.436.07 G.08E-18 . 10 310E«07 1.508-00
12 0.1 6.85£-03 314 1.28€-10 3.78E+08 3.26E-04 1.70E+02 8.43E-07 6.76E-10 10 J18E+07 181600
193 0.t 0.35E-03 R8T} 1.28€-10 4.10E+08 326604 7.70E+02 8.436-07 G.64E-18 10 3168407 1.7866-00
14 01 8 55€-0) 314 1.28E-10 4.42€408 3.26E-04 7.708+02 8.43E-07 8.38E-10 10 J.188+«07 1.008-00
19 01 0 83E-03 314 1.28E-10 4.73E+08 J.26E-04 T.70E+02 8.438-07 0.18E-10 10 J10E«07 1.036-00
10 (%] 0.65E-03 314 1.208-10 6.08E+08 3.26E-04 1.708+02 8.432-07 6.02e-18 10 3188407 1.682-00
17 0.1 6 8SE-03 J14 1.28E-10 8.36E«08 3.266-04 71.70€+02 8.43E-07 4 .08E-10 10 3.168«07 1.54E-00
18 [ A] 6.68€-03 314 1.28€-10 8.68E+«08 3.26E-04 1.T0E+02 8.438-07 4.708-10 10 3168+07 1.008-00
19 (A 6.58E-03 314 1.20E-10 6 99E«08 3.26E-04 1.70€+02 843607 4.63E-18 10 3108407 1.8GE00
20 01 6.55E-03 3.14 1.288-10 6.31E+00 3.20E-04 7.70€+02 8407 4.62¢-16 10 3.168+07 1.438-00
2 0.1 6 85E-03 3.14 1.28E-10 6.62€+08 3.208-04 7.70E8+02 8.438-07 4.428-10 10 3.108+07 1.308-00
2 01 6.35E-03 314 1.20€-10 G.64E+08 3.26E-04 7.70E+02 843807 432€-18 10 3158407 1.206-00
2 [ 2] 6.85€E-03 3.4 1.28E-10 T7.26E+08 J20E-04 1.70E+02 S.QE-07 4.23E-18 10 3.188407 1.33E-00
24 0.t 0.00E-03 3.14 1.28E-10 T.67€+08 J3.26E-04 1.70€+02 8.43E-07 4.14E-18 10 3168407 1.318-00
2 [ 3] 6.55E-03 314 1.20€-10 7.08E+08 3.26E-04 1.TOE+02 0.438.07 4.008-18 10 3108407 1.208-00

2 04  685E0) 394 120610 B20E«08  326E04  TTOE«02 843807
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BUILDING NO. 3
BASEMENT
VOLATILIZATION OF4,4-000
FROM CEILING SURFACES

Hwang DeFaico Model
Nas= ExDel H Cs
(rat)f* %]
where: Na = Tnetaninecus emission s rate {glom®s)
E= Soll (or medhum) porosity) (urftess)
Dele Effectve dffusivty In soll (cm™s) « DIx E*®
Ol Oiffusion coefMiclent In str (cm™/s)
ne P.14)
te Time from sampling (s)
He Herry's Low Conatant (dmensloniess form) [
Xde Solwater pertiion cosffictent (cm’/g) » Koc X foc 770
Kocs Orgenic carbon water partiton cosfiiclent (cm’/) 7.70E+08
foc= Fraction of organic carbon in materiel (gig) [ 0.004]
Css Inifal concentration In soll or medium (/)
Cwips (Cailng) (ngfem’) | oM
Cwipe (Celtng) (gfem’)
Calcutation of De! . Deoi= DIxE'®
[+] E Dol
cm’s (unitess e’
1.40E-02 01 6.85E-03
Calculstionof a a= Del xE
E {Ps x (1-E) x KdH)
Calculstion of Cs Cs= CwpexCFip, xd
Cwips CF q P Cs
| (ugom’) {ohg) fem) {gom’y
044 1.00E-08 1 24 1.83E-07,
Caiculation of Na Nae ExDel H Cs
(rat) [7]
E Oet s a t H K4 Cs Nes
(uritess) (ow's)  (uitess) (a'h) . (s)  (unisess) (em's) (o0  (gom's)
[X] 0.66E-00 314 128E-10  7.80E+08 320804 m 1.00E-07 0.01E-17
Calculation of Avg Ne AvgNa (T = 26y) =2 Na (Tyr)
Ne Avgha
s -3
9.01E-17 1.80E-16

Poge b



BUILDING NO. 3

BASEMENT
VOLATILIZATION OF 4 4-DDD
FROM CEILING B8URFACES

Your E Del ] a t H Kd Ce inal Conc Na Fector Time Mass Lost
(unitess) (em'm)  (unitess) (cm’m) (8)  (univess) (cm’ig) )  (oems) (om)  (gkm'e)  (uritess) (sec) (oem’)
1%c 0.1 0.53€-00 34 1.20E-10 1.00E400 3.26E-04 770 1.038-07 263E-12 4.40E-07 451616 10 3188407 1.426-00
1 o1 0.83E-03 i 1.20€-10 3156407 3.26E-04 770 1.03607 461E-18, 4.39E-07 3.198.18 - 10 3.16E+07 1.00E-08
2 01 8.65E-03 3 1.28€-10 8.31E+07 3.28E-04 1m0 1.83E-07 J3.10E-18 4.28E-07 260E-18 10 3.46E+07 8.20E-10
3 'R ] §83E-0) KRLY 1.26€-10 9.40E07 3.26E-04 1m0 183607 290CE-16 437€07 ° 220898 w B.SE+07 T1.10E8-10
4 0.1 6.55£-03 e 1.28€-10 1.26E+08 3.26E-04 170 1.8038.07 2.20€-16 4.36E-07 2.01E.18 10 15E«07 0.38€-10
[} 0t 6.83€-03 4 1.26€-10 1.58€+008 3.26E-04 1m0 1.83807 201E-16 435807 1.04E-10 10 318007 G.80E-10
6 [ 3] 6.80E-03 314 1.28E-10 1.88E+08 3.26E-04 170 1.83E-07 1.84€-16 433607 1.70E-16 10 J16E407 8.37E-10
7 a1 6 63E-03 kALY 1.20€-10 2.21€+08 3. 26604 m 1483607 1.70E.18 4. MEO7 160E-18 10 3486407 6.026-10
8 0.1 6.83E-03 3.4 1.20€-10 2.62€+08 320E-04 770 1.838-07 1.688-18 4.34E-07 1.808-16 10 3.168+07 4.748-10
8 o1 6.55E-03 3.14 1.28E-10 2.84E4+08 3.26E-04 m 1.83€-07 1.50E-18 4.33E-07 1.426-16 10 3108407 A 49E-10
10 o1 8.53E-03 34 1.28E-10 3.15E€+08 3.266-04 770 1.83E-07 142€-18 433507 1.20E-18 10 118E«07 4.28E-10
" 0.1 6.53E-03 3.14 1.28E-10 34TE+08 3.20E-04 170 1.83E-07 1.38E-18 432¢.07 130816 10 316607 4.108-10
12 (3] 0.65E-03 314 1.28€-10 3.76E+08 3.206-04 170 1.83E-07 1.30E-18 4.32€-07 1.20E-18 10 JACE«OT 3.ME-10
13 [ 3] 655€-03 314 1.28E-10 4.10E+08 3.26E-04 70 1.83E-07 1.26E-18 4.326-07 1.20E-18 10 3.16E+07 3.00E-10
" 0.1 6.05€-03 314 1.286-10 4.42E+08 3.26E-04 170 1.838-07 1.20E-18| AMEOT 110618 10 31CE0T 367610
1 ['A] 6.85E-03 314 1.28E-10 4.T3E+08 3.26E-04 7 1.83807 1.16E-18 431E-07 1.138-18 10 3.1628407 3.608-10
18 o0t 6.85£-03 34 1.20E-10 6.08E+08 3.266-04 1m0 1.008-07 1.13E-19 431807 1.00E-10 10 3.16E+07 3.45E-10
17 01 6.83E-03 3.4 1.28E-10 $.36E+08 326E-04 7 1.3E-07 1.09€-10 4.308-07 1.08E-16 10 3188407 3.36E-10
19 01 0.83E-03 314 1.28E-10 6.68E+00 3.26E-04 M0 1.83&-07 1.068-18 4.308.07 1.038.18 10 2908407 9.268-10
19 01 8.65E.03 314 1.28E-10 6.99E+08 328804 170 1.83607 1.03€-16 4.308.07 1.018.1¢ 10 3188407 3.185-10
2 0.1 055603 e 1.286-10 6.31E«08 3.26E-04 770 1.836-07 1.01E-16 4.29E-07 0.836.17 10 3186407 3.10E-10
21 01 6 55E-03 34 1.206-10 8.62E£+08 320604 e 1.83E07 9.83E-17| 4.206-07 068tE.17 10 $.16E«07 3.038-10
2 0.1 6.65E-03 314 1.208-10 0.94E+08 326804 7™ 1.03807 9.01E-17 4.208-07 9.30€-17 10 3188407 2068-10
23 [ A] 8 56E-03 34 1.28E-10 72908 3. 20E-04 770 183807 9.29¢-17 428807 9.206-%7 1° AI0E0T 2908-10
24 01 8.55E-03 314 1.286-10 T.67E«08 3.20E.04 ™o 183607 9.20E-17 4.288-07 2018.17 10 3.168+07 204810
2% 0.t 0.63E-03 314 1.28E-10 7.882+00 J.202-04 170 1.838-07 9.018-17 4.208-07 8.048-17 10 3.188+07 2.70¢-10

26 0.1 8.80E-03 314 1.28E-10 8206408  3.268-04 m 183607  BO4E-17] AVERAGE




Buliding No. 3

Basement
Volatilization of 4,4-DDD
From Basamert Sol
Hwang DeFaico Modsl
Na= E x Del H Cs
Rat)” Kd
whete: Na= Instantaneous ermission fux rate (g/cm’-s)
€= Soil {or mediumy porosity (unitiess)
Del = Effective diffusivity (n soll (cm™/s) = Di x E°**
Oi= Diffusion coefficient In alr (cn/e)
a= M (3.14)
t= Tirme from sampling (s)
H= Hervy's Law Conatant (dmensioniesa form) [3=E5
Kd= Sollwater partition ooefficient (cm'/g) = Koc xfoc 4620
Koc = Organic carbon water partition coefliclent (cm'/g) 7.70E+05
foc = Fraction of organic carbon in matertal (9/g)
Cs= Initlal concentration In solf or medium (mg/kg) 6.61
Calculation of Del Del = Di x E**
oi E Dei
{cm'fe) __[unitiess) femre)}
1.40E-02 02 8.23E03
Caiculstionof a a= Dei xE
) E +(Ps x (1-E) x KdH)
8.23E-03 4620 J26E04__ SAIE-1
Calculstion of Cw Cs = CexCF1xCF2
Ceail CF1 CF2 Cal. . d ow
{g'mg) (kg/g)
661  1.00E03 _ 1.00E-03]  6.61E-06 2.65 1_1.7517€.08
Calculation of Na Na= € 2 Del [a] Cs
. T Kd
E Del x a 1 H Kd
(untiess) (cmPfs)  (unitiess) (cnire) (s) (unitiess) (cmig)
02 623%E03 314 GATEN1 TO8E+08 326604 2620
Calculation of Avg Na Avg Na (T = 28yr) =2 Na (T yr)
Na Avgha
.. cd-e,
2.08E-15 __ 417E-15
I\SE03349\inaNAIRBMDDD.)A.S [ArDDOsoll) Page 8
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Building No. 3
Basement
Volatilization of 4,4-DDD
From Basement Soll

[
Year E Det n 3 t H Kd Na Factor Time  Maees Lost
{unitiess) (cni'/s)  (unitiess) (cm's) (8) (unitiess) (cm?ig) (glem’e)  (unitless) {o80)
18ec 02 623E03 314 S547E-11 1.00EX0 326604 4620 1.04-14 10 3.15E+07 3.2651E-08
1 02 B82EM . 314  S47E41  315E407 326E-04 4620 7.37€-15 10 3.15E407 2.3220€-08
2 02 823€0 314  S47€11  631E«07  326E-04 4620 6.01E-15 10  3.15E407 1.8967E-08
3 02 82E0 314  S47E-11  9.46E+07  3.20E-04 4620 8.21E-15 10 3.15E+07 1.6426E-08
4 02 B82EM 314 S47E11  1.26E+08 3.26E-04 4620 4 68E-18 10  3.15E+07 1.4602€-08
5 02 823EM 314  S547E-11  1.56E+0B  3.26E-04 4620 4.25E-15 10 3136407 1.34126-08
8 02 8230 314 S47611  1.09E+08 3 26E-04 4620 3.04E18 10 3136407 1.2417E08
7 02 08230 314  G47E-11  221E+08  3.26E-04 4620 3.66E-18 10  J15E«07 1.1615E-08
8 02 B823EM 314 S47E11  252E+08 3.26E-04 4620 3.47E13 10 3156407 1.095E-00
9 02 ©822E03 314 S47E11  284E+08 3.26E-04 4620 661E08 347615] 174506 329618 10 3156407 1.0380E-08
10 02 68230 314 SA4TE11 156408  326E-04 4620 661E08 329E-18| 1.74E05 3.14E-18 10 J15E407 0.0061E-09
7 02 823E0 314 547611 347E+08 3 26E-04 4620 661E-08 314615 1.73E05  301E-1S 10  315E407 9.4834E-00
12 02 82%E-® 314 547641  IT78E+08  326ED4 4620 661E08  301E-15| 1.73E05 2.89E-15 10 315407 9.1113E-00
13 02 8230 314 547611 410E+08  3.26E-04 4620 G61E08  289E-15| 17305  2.78E-18 10  J15E+07 0.7799E-00
14 02 8230 314  S47E11 4426408 326E-04 4620 G661E08  278E-15] 17305 2.69€-15 10  3.15E407 8.4622E-09
15 02 82303 314  SATE11  ATIE+08  3.26E-04 4620 O61E08  269€-15] 17305 2.60E-15 10  3.18E+07 8.21206-00
186 02 B823E0 314 S547E11  S05E+08  3.26E-04 4620 661E08  260E-15| 1.73E-085 25318 10 3156407 7.9676E08
17 02 8230 314 547611 S536E+08  3.26E-04 4620 O61E08 253E-15] 1.73E05  2.46E-18 10 156407 7.74002€609
18 02 8230 314 54TE11  568E+08  3.26E-04 4620 661E08  246E-15| 1.73E-05  2.39E-15 10 315EH0T 7.5300E09
19 02 8230 314 547611 599E+08 3.26E-04 4620 B61E08  2396-15| 1.73E05 2.33E-18 10  J1SE«07 7.3488E09
20 02 82303 314  S47E-11  631E+08  3.26E-04 4620 G61E08  2.33E-18| 1.73E08 2.27E18 10 3156407 7.1688E-09
21 02 8230 314 S4TE-11  662E+08  3.26E-04 4620 GO61E08 227€-15] 17305 2.22E-18 10  3.15E+07 7.0000E-09
2 02 823E-03 314 S47E11  6S4E+00  3.26E-04 4620 661E08  2.22E-15] 1.73E-05  2.7E-18 10 J15E407  6.056-00
2 02 B8.2EM 314 547611  T.25E+08  3.26E04 4620 G61E08 217618 172605 2.13E-13 10 3.15E407 O.TOS8E-09
24 02 8230 314 S4TE11  TSTE408  3.20E-04 4620 661E08 213E-18] 1.72E05  2.06E-18 10  J.18E+07 8.5T00E-00
28 02 6820 314 S47E11  7.86E+08  3.26E-04 4520 OGO1E08  208E-15] 1.72605  2.04E-19 10 310EX0T 0.4427E-00
28 02 823EM 314 S47E-11_ B20E+08 _ 3.26E.04 4620 __6G1E08  2.04E-15] AVERAGE
1ASE0IB4MINaNAIRBMDOD. XS [ArDDDsoll) Page
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APPENDIX E
4,4-DDE



BUILDING NO3

BASEMENT
VOLATILIZATION OF 4,4-DDE
FROM CEILING S8URFACES
Hwang Defalco Model -
Na= ExDel H Cs
(rat)’ Kd
whare: Na s Instanteneous emission fux ree (glom’-s)

€= Soll (or medium) porosity) (unitess)

Dele Effectve diftuaivity In soll (cm’fs) = DI X E*®

Di= Diffusion coefficient in eir (cm’/a)

ze A1)

te Time from samping (s)

He Herry's Law Constant (dmensionlesa form)

Kde= Sollwater partion cosficient (cm?ig) * Koc x foc 4400

Koc = Orgarnic carbon weler parttion cosficlent (cm®) | 4.40E+08]

foc» Fraction of orgenic carbon in meteriel (0'g) [ 0.001]

Cs= inital concentration in aoll or medium (9/g)

Cwipe (Colling) (ngfem’) | ____0oo11}

Cwipe (Celing) (gfem) 1.1€-09
Calculation of Del Del= DIXE'®

o € Del )
cm'Ms Sess cm'ls
1.44E-02 0.t 6.74E-03
Caiculstion of « as Dol xE
E #(Ps x(1-E) x KdMH)

Calculation of Co

Calculation of Ns

Calculation of Avg Ne

Cs= Cuipex CFip. nd
Cuipe CF d ] Cs
)
0.0011 1.00E-08 1 24 4.68E-10
Nas ExDel H Cs
(xatf?® Kd
E Del x a t H 7] Cs N-l
(unitess) (om's) (urttess) (cm'm) ) (unitess) (om'K) (% (oom's)
[ A G.74E-03 34 197E-10 7.88E408 2.786-03 4400 4.58E-10 2.79E-19
A Na (T = 20y5) o2 Na (Ty)
Ne AvgNs
R Ly
2.796-19 8.60€-19
Poget




SUILOING NO.Y

BASEMENT
VOLATILIZATION OF 4,4-DDE
FROM CEILING SURFACEB
Csiculstion or Alr Conc Ca= (NaxCFixAx4,xCF2xCFY)/V
Where. Cas Predicted sir conceniration in buliding (mpn’)
Na= Average emission fux (gcm’-e)
A= Area of room (em’)
L= Ar exchange rats (s)
Ve Volume of toom (cm”)
CFis Unit conversion fector (s}
CF2m Unit conversion fector (mgh)
CF3« Uit conversion tactor (cm'n®)
Chemicel Materfsl AvgNs CF1 A 4 CF2 cF3 v Ca
(pom'-e) {wv) fem) () mok)  (om'mhy (emh tmoim')
4,4-D0F Cefing 8.59€-19 3600 1.36E+08 0233 1000 1.00E+08  3.20E+10 1.826.00
: Tnefficlency
Yoer E Del » a [ ] Kd Cs Ne|  witeiCone Ne Factor Tme  Maselost
(itess) (cm's)  (unitess) (cm'n) () (uitess) (e’ o0  (gem's) (oom)  (pem’e)  (unitees) (sec) (em
130 0.1 6.74E-03 XD 197640 100E+00 278603 4400 4.88E-10 7.84E-18) 1.10E-00 1.40-18 10 18807 4.408-12
1 0.1 6.746-03 314 197E-10  3.16E+07 2.78E-03 4400 4.58E-10 1.40E-10 110208  9.88E-19 10 2108407 3NE-12
2 o1 6.74E-03 314 197E-10 63MEW7 278603 4400 4B8E-10  0.88E-19 1.09€-00 8.08E-19 10 348E«07 284502
3 [X] 6.74€-03 314 197610  9.46E+07 2.78E-09 4400 458E-10 8.08E-19 106E00  O98E-19 10 2168407 220812
] ot 6.74€-03 EXT 197610  1.26E408 2.78E-03 4400 468E-10  G98E-10 1.00E-00 0.268-19 10 2168607 197612
) 0.4 6 74€-03 314 197610  1.68E+08 2.78E-03 400 4.88E-10 $.26E-19 1.00E-09 8.J0E-19 . 10 3188407 1.80€-12
(] [ X] 8T4E03 - LX) 197€-10  1.89E+08 2.785-03 4400 4.688-10 8.708-19 103600  0.20E-19 10 18807 100812
14 0.1 6.74E-03 3.4 197610  221E+08 2.78E-03 4400 4.68E-10 6.28E-19) 108608  494E-10 10 318Ee07 1.00E-12
[} 01 0.746-03 34 1976-10  262E+08 27803 4400 4.88E-10 494E-19) 1.08E-00 4.68E-19 10 2168407 147812
® 01 6.74€-00 314 197E-10  264E+08 2.78e-03 4400 4.682-10 4.008-19 1.008-00 442619 10 2i8E07 1.308-12
10 0.t 6.74€-03 314 1976-10 3 15E«03 2.78E-03 4400 4.68E-10 A2E-19 10 2188407 1.338-12
1" 01 0.74€-03 314 107610 247E+08 2.78E03 4400 4.88E-10 4.03E-19 10 2168007 1277812
12 (1] 6.74€-03 34 197€-10  3.78E+08 2.78E-03 4400 4.58E-10 387E-19 10 2158407 1.226-12
19 (1] 6.74E-03 314 197E-10  4.10E+08 2.78E-03 4400 4.58E-10 373819 10 218807 110812
1 (1] 6.74E-03 EX7] 197610  4.42€+08 2.78E-03 4400 4.50E-10 301E-19 10 2188007 144612
18 0.1 6.74E-03 214 197E-10  4.73E+08 2.78E-03 400 488E-10 3.40E-19 10 2168407 1.108-12
18 01 674603 344 197E-10  6.06E+08 2.78E.03 4400 4.688-10 3.30€-19 10 A18E07 107812
1” 0.1 6.74€-03 394 197610  6.36E+08 2.78E-03 4400 468510 3208-18 10 21687 1.048-12
18 01 6.74E-03 314 1976-10  G.63E+08 2.78E-03 4400 458E-10 3.20E-19 10 3106407 1018-12
" [X] 8.74E-03 14 197610  G99E+08 2.78£-03 400 488810 312619 10 348E«07T  0.68E-13
20 0.1 0.74€-03 314 197810  6.31E+08 2.788-03 4400 4.088-10 2.088-19 10 3BT 901513
21 0t 6.74E-03 314 197610  6.62E+08 2.78E-03 400 488810 293E-19 10 L18E«07  90.308-13
n (X1 074603 X1} 197610 G94E«8 27803 4400 462E-10 20119 10 S1SEQT  0.08E513
n 01 6.74E-03 314 1976-10  7.20E+08 2.78E-03 4400 450810 206E-19 10 2108407 800813
2 01 6.74E-03 214 197E-10  7.67E+08 278503 4400 4.68E-10 2798-19 10 2MSEW0?  AGIE-13
b 0.1 0.74E-03 314 197610  7.68E+08 2.786-03 4400 4.885-10 274819 10 2106407 LME13
2 [X] 0.74E-03 34 1.976-10  8.20E+08 2.78E-0) 4400 4.08E-10

n Poge2 e 198 P




APPENDIX E
4,4-DDT




BUILDING NO. 3
BASEMENT

CALCULATION OF AIR CONCENTRATIONS

4,4-DDT

Equation Ca=(E x CF1 xty x CF2) / (V x CF3)

Where:- Ca= Predicted air concentration in building (mg/m?)
E= Average emission rate from all sources (g/s)
te= Air exchange rate (hr)
V= Volume of room (cm")
CF1 = Unit conversion factor (s/hr)
CF2= Unit conversion factor (mg/g)
CF3= Unit conversion factor (m*cm®)
Average Na  Applicable Emission Rate
Source (g/cm’s)  Area (cm?) _(g/s)
Floor 7.56E-15 2.70E+07 2.04E-07
Wall 4.80E-15 1.47TE+07 7.06E-08
ICeiling 2.58E-15 1.35E+08 3.49E-07
Soil $.78E-15 . 1.08E+08 6.24E-07
Total 1.26E-08
Chemical E CF1 ' t CF2 CF3 \'" Ca
@) (s/hr) (h) (mglg)  (m%cm’) (em?) (mg/m’)
4,4DDT 1.25E-08 3600 0.233 1000 1.00E-06 3.29E+10 3.18E-05
1:\5E03548Vinai\AIRBMDDT.XLS {AvgAirConc]

6/4/96 3.59 PM



BUILDING NO. 3
BASEMENT
VOLATILIZATION OF 4,4-DDT
- FROM FLOOR SURFACES

Hwang DeFalco Modsel
Nae E x Dol H Cs
xal)" Kd

whers: Nas insieriansous emission A rate (giom’-s)
E= ol (or medium) parosty) (uitess)
Del = Effectve dfusivity in soll (cm’/s) = DI X E*®
o= Diftusion coeMctent in sir (cm'Ms)
xe P(3.14) :
te Time from samping (s)
He Herry's Law Constent (Smensioniess form)
Kd= Sollwater parsion cosficlent (cm’/g) = 243
Koc e Organic cerbon weler parttion costicient (cm’lg) | 2.43E+08)
foc = Fraction of orgenic carbon in matertal (gg) | 0.001]
Cs= Initlal concentration In soll or medium (g'g)

| 1.300]

Cwipe (Foor) " (npiom’)
Owipe (Floor) (orem) 1.

Caiculation of Del Dele DINE'™

[+] E Det
cm's)  (unitess) e’/
1.37E-02 04 G41E-03

Calculstionof a ' as Del x€
€ +{Ps x(1-E) x KdH)

24

G41E-03

Calculation of Ca Cse Cwipe xCFlp, xd

COwipe CF d ' Cs,
1 o] v
1.308 _ 1.008-08 1 24 0.M4E-07

Coelculation of Na Nas ExDel H . Cs
(xa "]

E Dol . a \ H e Cs Ne
(uitess)  (cm’s) (unless)  (owA) (8) (uess) (om'p) %) (oem's)

01 64180 314 26CE-08 T.O8E«08  2.108-02 243 SMEOT 175-'5'

Calculation of Avg Na Ao Na (T= 20) *2Na (T w)

Na  Avghe
& ] -8
378E- 18 7.86E-18

90 PnaNSMDOT JLS PR00TFe [ 1]




BUILOING NO. 3
BASEMENT
VOLATILIZATION OF 4,4-00T7
FROM FLOOR SBURFACES
Yoar E Dol [ @ t H Kd Time Messlost R
(uvtess)  (cm'm)  (wiees)  (cm'm) (s) (unitess)  (om'y) (o0c)  (gom’)  (grm')
1sec 01 S41E03 314 266€-08 1006400 2.10E-02 1t ) JAGEHOT SHSTED8  1.25E.08
1 01 841E0 314 256608 J1SEH07  2.10E.02 243 156407 4212808 120808
2 01 G41E-03 314 286E-08 61E407 2.10E-02 24 JASEOT I4MEO8 117608
3 01 GME0 314 2066E-08 940E+07 2.10E-02 243 3168407 2070808  1.14E8-08)
4 01 641E-0) 314 258E-08 126E«08 210€.02 . 243 166407 2064508 111808
L] 0.1 @41E03 314  256E-08 1.58E«08 2.10E-02 243 A16E4OT 2432608  1.09E-00
[} 0.1 641E-03 14 238E-06 189€408  2.10E-02 243 3.16E+07 2202608 1.07E-08
7 0.t @41E0} 314 206E-08 221E+08 2.10E-02 243 A1BE40T 2.106E-08  1.042-00
8 01 SME0 314 206E-08 28264080 2.10€-02 203 JA6E4OT 1900508 1.02€6-00
9 01 B41E0 3194 260E-08 284E+08 2.10E-02 243 3158907 1084508 1.01E-08)
10 01 OG41E03 314 286E08 J18E«08 2 10€-02 243 316E+07 1.700E-08 9068E-07
11" 01 - 041E-03 314 2086E-08 347E408 2 10€-02 243 3108407 172808 971€-07
12 01 B4EQ 314 266E-08 JITJ0EX08 2.10€6-02 20 JASEXOT 1602608 9G4E-O7
3 01 GUED 314  29%BE-08 4.10E4«08  2.10E-02 20 JABE0T 1807808 9 2E-O7
14 01 O41E0 314 206E-08 442E«08 210£.02 24 3.16E407 1030808 023807
13 01 GAE0 314 286E-08 4.7)E«08 210E-02 43 3.16C407 1489608 908807
16 01 G&IEQ 314 266E-08 SBSO05E«08 2.10E-02 20 3108407 1445808 8 O4E-O7
17 01 04100 314 200E-08 0308+08 2108-02 24 3108407 1404808  0.00€-07
18 01 G41E03 314 206E-08 OGOGSE«08 210€-02 24 3166407 1.307E-08 S 08E-07
10 01 G4IE-0) 314 206E08 GO9E«08 210E-02 243 3.16E+07 1332608 0063807
20 01 64160 3194 208E-08 OJE«8 210802 20 3 108407 13808 §.408-07
1 01 S4IED 314 2068E08 GO2€«08 210202 2Q 3168407 1.27E08 82707
2 01 O4ED 314 260E-08 G6GO4E+«08 210€.02 243 3158407 1242608 0.14807
n 01 O041E03 314 268E-08 7.20E+08 2.10E-02 20 3166407 1210608 $.02¢-07
u 01 S41ER 314 25GE08 7G67E«08 2.10E-02 243 3108407 1101E08  7.908-07|
2 01 S4B 314 266E-08 7.60E+08 2.10E-02 29 3166407 1.104E-08  7.79€-07
.} 01  BAME®D 34 200E08 B20E408 210602 24 0.0¢5-97)

(1]
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BULDING NO.3
BASEMENT

VOLATILIZATION OF 4.4-00T
FROM VERTICAL SURFACES

Hwang DeFalco Modet
Ne= ExDet H Cs
mayf? Kd _
where: Nae Instantanecus emisslon fux rate (glom’.s)
E- S0 (or medum) poroety) (ur¥bess)
Del» Effectve dfusivty In soll (cm'ss) = Dix E°®
o= Difusion cosclent in air (cm's)
ne P (3.14)
ts Time from samping (s) .
He Hervy's Law Conatert (dmensioniess form)
Kde Solwaler pertion coefficlent (cm'Ag) = Koc x foc 243
Koc » Organic carbon waler parfiton coefficient (cm?Ag) |___2.43E+08]
focw Fraction of organic carbon in materiel (9X9) | 000)]
Cse fnital concentration in soll or madium (g/g)
Owips (Wel) (ngem’)
Cwips (Wel) (orem’)
Calculstion of Del Deie DixE®
o E Del
cm’ss) univess cm’As
1.37€-02 [X] 6.41E-03)
Caiculationefa a® Del xE
€ (P8 x (1-E) x KdM)
[ € Pe 7] H al
[X] 24
Calculation of Ce Cse Cwipe xCFip, nd
Cwipe CF q ) Cs
| fugiom’) (p) fem) (gem®)
0820 1.00E-08 1 24 3.48€.07
Caiculation of Na Nae ExDel H Cs
et ]
€ Del ] a t H L4 Cs Na
(unitess) (cm's)  (nitess)  (en'n) () (nitens) (emig) o9  (pem'e)
0.1 C41E-03 314 208808  7.88E«08 2.408-02 200 268807 z.noe-wl
Caiculation of Avg Ne AvgNa (T = 20p) =2 Ne (T )
Na AvgNa

o ) -8
240E-18 4.80€-16
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BULDING NO. 3

BASEMENT
VOLATILIZATION OF 44007
FROM VERTICAL SURFACES

Your -3 Del ® a t H Kd - Cs Inltel Conc Ne Foctor Time Mass Lost
(unitess) (ow'h)  (uritess) (om'ts) () (uritess) (cm'i) 00  (gom'e) (o) (glem’a)  (uniNess) (oac) (ok)
100C 01 6.41E-03 .14 2.56E-08 1.00E+00 2.10€-02 20 A48E-07 Q.74E-11 0.20€-07 1.206-14 10 J.10E«07 78508
1 (2] 6.41E-03 314 8.49€-18 10 J18EOT 2640808
2 01 8.49E-03 3.4 0 93E-18 10 316007 2.10E-08
3 01 041E-0) A 0.00E-18 10 3.108+07 1.69€-00
4 ot 6.41E-03 314 8.37E-18 10 46807 1.06E-08
8 0.1 841E-03 314 4.90E-18 10 3.108+07 1.04E-08
[ ] 01 0.41E-03 3 404618 10 3408407 1.436-08
7 0.1 8.41E-03 AL} 4 24E-18 10 .16E+07 134808
] 0.1 0.41E-03 314 4.00E-18 10 V88407 1.20808
] LA 6.41€-03 E ALY J.NE-18 10 3108407 1.208.08
10 04 641E-03 3.4 3.026-18 10 3188407 1.14E-08
11 0.1 641E-03 e 3.408-18 10 3188407 1.008-08
12 0.1 641E-03 314 I.23E-16 10 168407 1.08€-08
173 01 Q.41E-03 3.14 3.21E-18 10 3108407 1.01E08
1 01 S41E03 ALY 310618 10 J18E07 077800
15 0.t 6.41E-03 314 3.00E-16 10 J18E+07 0.46E-00
10 0.1 841E-03 314 2ME-18 v AIBEOT 0.18E-00
17 01 0.41E-03 314 28318 10 3158407 492600
18 01 G 41E-0) 314 2.758-16 10 2.16E+07 808500
19 0.1 S 41E-03 314 2088-18 10 2168407 LED
2 0.1 [ X}]-2 <] 3N 2028-18 1 390807 020800
2 01 S 4IE-03 3.14 2650E-16 ] 188407 L07E00
2 0.1 641E-03 3.14 2.608-18 10 1108407 7.008-00
n 01 G41E-03 314 248818 - 10 3.168¢07 1.72600
¢ 01 G.41E-03 314 2.408-18 10 3102407 107000
2 0.1 641E-03 34 2.08-18 10 3.188+07 1.428-00

2 01 _641E-03 314

[ 1]



BUILDING NO. 3
BASEMENT
VOLATILIZATION OF 4,4.007
FROM CEILING BURFACES

Hwang DeFalco Mode!

Nae ExDel H Cs
(ratf®? Kd
where. Na» Instantsneous emission flxx rate (giem’-s)
Es S0H (or medium) poroetty) (unitess)
Dels Effective dMfushdty in sofl (cm’/e) « DI x E°2
DI Diftusion cosfiiclent In eir (cw'ss)
ns PI(3.14)
= Tine from sampiing (s)
He Henry's Law Constent (Gmansioniess form)
Kd= Solwater pertton ccefficient (cr’ig) = Koc x foc 243
Koc® Organic carbon weter partion coefficien (cm'A)) | 243408}
foce Fracton of organic carbon in materiel (040) | 0001]
Ce- el W 50l or medium (g/g)
Cuips (Celtng) (ngrem’)
Cwipe (Celing) (grem”) 0.000000448
Calculation of Del ’ Del= OIXE'™
D 3 Dol
em’ unifless em'As
1.376-02 0.1 B.41E-03
Caiculationofm as Det xE
€ {Pex(1-E) x KdH)
Dot 3 Ps “ H of
e’ uitess em’) ritess) ()
841E-03 01 24 243 210E02 _ 280E.08
Calkculation of Cs Cs= OwpexCFlp. xd
Cuipe CF ] 3 Cs
| {pglom’) (ohsQ) {em) fgjom’)
0448 1.00E-08 1 24 1.88E-07
Calcuation of Na Na= ExDel H cs
(xat)ftt 7]
€ Dol ] a t H Kd Cs Na
(uritess) (em'n) (unitess) (cm’n) () (uitens) (e (0% (9m™e)
01  G41E0D 314 266E08  T8SEW08 210802 43 188207 - 120818
Calculation of Avg Na Mg Na (T = 28yr) o2 Na (T yr) :
™ Aghe ’ -
= ] e J
1.20E-18  2.68E-16

Pope ® . W% A




SUILDING NO. 3

BASEMENT
VOLATILIZATION OF 4,.4-0D0T
FROM CELING SURFACES

Yeor [ 3 Osl R a t H L] Cs ritel Cone Na Factor Tme
{unitess) (om'm)  (unitess) {om'n) () (uitess) {em'ig) %)  (oan'e) (') (peme)  (witess) (voc)
100C 0.1 6.41E-03 3.14 2.56E-00 1.00E+00 2.10E-02 243 0.40E-18 10 2168407
1 01 SHIE- 314 2.08E-08 J1SE407 210802 240 467E-18 10 3168407
2 ot 6.41E-00 314 2.68E-08 6.31E+07 2.10E-02 243 3.73E-18 10 316E+07
3 [ X] G.41E-03 3.14 2.68E-08 9.40E+07 2.10E-02 243 3.23e-16 10 316807
4 [} G 41E03 314 2.88E-08 1.26E+08 2.10E-02 20 2.80€-18 0 JASE0T
[] 01 6.41E-03 34 2.66E-08 1.58E+08 2.10E-02 243 264£-18 10 A16E+07
1] 0.1 S.HE0 344 2.08£-08 1.89E+08 2.106-02 24 2.4E-18 10 3158407
7 0.1 6.41E-0 34 2.68E-08 221€E+08 2.10E-02 243 228818 10 A.18E+07
8 0.t S.ME-0D 314 2.00E-08 2.062E+08 2.10E-02 24 2.16E-16 10 168407
9 01 G.41E-03 3 2.68€-08 2 84E+08 210602 243 204E-18 10 3108407
10 ot S 41E-0) 34 208€-08 3.18E+08 2.108-02 243 1.808-18 10 3.168407
1 -0 6.41E-03 34 288E-00 3ATE+08 2.10E-02 28 1.86E-19 10 2118E+07
12 ['A] G.41E-03 314 2.56E-08 3.78E408 2.10E-02 248 1.79¢-18 10 168407
13 o1 S 41E-03 314 288E-08 4.10E+08 2.10€-02 24 1.73E-18 10 A16E07
14 0.t 641E-03 e 2.68E-08 4.42€+08 2.10E-02 24 1.67TE-16 10 A 16E+07
16 0.t 641E-03 314 2.86E-00 4.73E+08 210602 20 1.61E-18 10 3.16E407
10 01 G.41E-03 314 268E-08 8.08E+08 2.106-02 24 167618 10 3.16E+07
17 0.1 0.41E-0) 314 2.68E-08 8.30E+08 2.10E-02 243 1.02¢-18 10 3188¢07
1 (‘A S41E03 314 288E-08 8.68E+08 2.108-02 i) 1.40E-18 10 1188407
19 01 G.44E-03 314 2.68E-08 8.09E+08 2.106-02 29 1.44E-18 10 3158407
20 01 6.41E-03 314 268E-08 6.31E+08 2.10E-02 24 1.41E-18 10 3.16E+07
2 01 6.41E-03 e 2.68E-08 6.02E+08 2.106-02 20 1.30E-18 10 188407
n 0.1 6.41E-03 314 288E-08 G.O4E+00 2.10E-02 243 1.36€-18 10 3.168+07
n 0.1 G.41E-03 314 2.068E-08 7.26E+08 2.10E-02 4 1.22¢-16 10 2158407
24 [-3] 8 41E-03 3.14 208£-08 7.67E+08 2.108.02 24 1.208-18 10 3.158407
28 01 6.41E-00 314 258E-00 7.08E+08 2.106-02 243 121818 L) 16807

20 0.1 641E-03 314 2.68E-00 8.20E+08 2.10E-02 28

Poge?



Buiiding No. 3

Basement
Volatiiization of 4,4-D0T
From Bagsement Soll
Hwang DeFalco Model
Nas= E x Del H Ce
(xat)”® Kd
where: Na = Instantaneous emission flux rate (g/cm’-s)
E= Soll (or medium) porosity) (unitiess) | Y |
Dei= Effective diffusMity in scil (cr/s) = DI x E*®
Di= Diffusion coefficlent in alr (crri'/s)
xe Pi(3.14)
ts Time from sampling (s)
H= Henvy's Law Constant (dimenaloniess form} I )
Kd= Sollwater partition coefficiert (cm/g) = 1438
Koc = Organic carbon water pertition coefficlert (cm/g) | _2.43E+05
foc = Fraction of organic carbon in material (g/g) ‘ 0.008
Cs= initial concentration in soll or medium (mg/kg) 0.648
Calculation of Dal Dei = DIxE**
ol E Oel]
cmi/s unitiess i)
1.37€-02 02 _ B.O5E-03
Calculationof a a= Del XE
E +(Pe x (1-E) x KdH)
Dei E Pe Kd H ™
{cm'fs) _ {unitiess) forfrg)  (unitieas) cm'le
8.05E-03 02 265 1458 2.10E-02__ 1.09E-08
Calculation of Cs Cs = Csolt xCF1 x CF2
Ceoil A CF2 Cs P d ow
{g/mg) gl e o’
0648 100603 1.00E-03 __ 6.43E-07, 2.65 1 1.7126€-08
Calculation of Na Na = E xDel H Cs
(ma l)“ Kd
E Del 5 a t H Kd Cs Na
(unitiess) (cmfs)  (unitiess) (cmre) (s) (uniiess) {em'rg) 0o (gem'e)
02 805603 314 T0EDs  T8EN® 21060 1458 648607 289615
Calculation of Avg Na Avg Na (T = 25y1) =2 Na (T yr)
Na Avgha
-8 -8
2.89E-15___ 5.76E-15
Page 8
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Buiiding No. 3

Basement
Volatilization of 4,4-DDT
From Basemant Soll
Year € Del x a t H Kd Cs Nal Inttial Conc Ne Factor Time  Maes Lost

(unitiess) (o)  (untiess)  (cnfe) (s) (unitiess)  (cmip) (00 (gem'e)| (gom’) (giem’e)  (unitiess) (ss0)
1 vec 02 6.05E-03 314 1.09E08 1006400  2.10E02 1458 6.46E07 BAIE11| 172E06  1.44E-14 10 3.15E+07
- 02 B8O05E-03 314 109E08 3156407  2.10E-02 1458 G48E07 1.44E-14] 167E-08  1.02E-14 10 M16E+07
2 02 605E03 314 109608 G6NE+O7  2.10E02 1458  GABEO7  1.02614] 1.64E06  B.IIE-15 10 316E+07
3 02 805603 314 109E0B 946E+07  2.10E-02 1458  G4BE07 B.IE1S| 1.61E08. 7.22E-18 10 3456407
4 02 BO5E-03 314  1.09E08 1.26E+08  2.10E-02 1458 G48E07  7.22€15| 1.50€08  6.46E-15 10 3156407
5 02 805E-03 314 10908 1566408  2.10E-02 1458 G48E07 O646E1S| 1.57E06  5.89E-15 10 318E+07
6 02 805603 314 1.09E08 1.89E+08  2.1DE-02 1458 G4BE07 5.89E-15| 155608  5.46E-15 10 3456407
7 02 8.05E03 314 109E08 221E+08  2.10E-02 1458 648E-07 S46E-15| 133€08 510815 10 A1SE+07
8 02 B8O0SE03 314  1.09E-08 2526408  2.10E-02 1458  648E07 G.10E13| 162E08  481E-15 10 315E+07
9 02 805E03 314  109E08 2846408  2.10E-02 1458 G48E-07 481E-15| 150608  457E-18 10 31SE+07
10 02 805603 314 10908 3156408  2.10E-02 1458 64BEO7 ASTE-1S| 1.49E08  43I5E15 10 315E+07
" 02 B05E03 314  109E08 347E+08  2.10E2 1458 G48E07 435615| 147E08  417E15 10 3156407
12 02 805603 314  109E08 3.76E+08  2.10E-02 1458 G48E07 417E-15] 1.48E06  4.00E-15 10 318E+07
17 02 6805E-03 314 100E08 410E+08 2 10E-02 1438 O48EO7 400E-18] 1.45E08  386E-13 10 3156407
194 02 B805E-03 314 109E08 44E+08  210E02 1458 G48E-07 3B6E1S| 144E08 A TIES 10 3156407
15 02 B8O05E03 314  1.09E08 4736408  2.10E-02 1458 G48E07 3TE-1S| 1.4E08  IBIE1S 10 3186407
18 02 BOSE03” 344 1.00E08 5O5E+D8  2.10E-02 1458  O4BED7 381E-13] 141E08 33018 10 DISEN?
17 02 B0SE03 314  100E08 S536E+08 2 10E-02 1458 G48E07 350E-15| 140E08  3.40€-15 10 - A15E+07
18 02 B805E-03 314 109E08 S568E+08  2.10E-02 1458 G4BEO7T  34A0E-15] 1.39€08 INE-15 10 3136407
19 02 80503 314 109E08 599E+08 2 10E-02 1458 B4BEQ7 3IMES| 136E08  323E-15 10 3136407
20 02 805603 314 109E08 631E+08  210E-02 1458  G48E-07 323E15| 1.37€06 313613 10 J18E+07
21 02 BO0SE03 314 109E08 G662E+08  210E02 1458 G48E-07 315E-15| 1.36E08  3.08€-15 10  315E«07
22 02 805E-03 314  1.09E-08 694E+08  2.10E-02 1458 G48E07 306E-1S| 135608 I.01E-1S 10  313E+07
23 02 805E-03 314 109E08 725E408 210602 1458 G48E07 3O0IE-1S| 134608 29%E-15 10 316E«07
24 02 80%€03 314 109EO8 707E+08 210602 1438 648E-07 205€18| 1.39E08 2mE-18 10 3166407
25 02 B8.0SE-03 314  1.09E-08 7.86E+08  2.10E-02 1438  G40E-07 280E15| 132608 2.8E-18 10 186407

26 02 _ B0SE-03 314 109E08  B20E+08__ 2.10E02 1458 8.48E.07  2.83E-15|AVERAGE

1ASEQI540\InaAAIRBMODT. XS (ArDDTsol) Poge ©
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Hwang DeFalco Modet

‘

BUILDING NO. 3
BASEMENT
VOLATILIZATION OF DIELDRIN
FROM FLOOR SURFACES

Na= E xDel H Ce
matf® [

where. Na =
Es

Dels Effectve GfMusivity In solt (cm”/s) = DIX E**

[ I
e
te
He
Kds=

Koce Organic carbon water pertiion coefficlent (em’ig)

foce
Csn

Cwipe (Floor) (]
Cwipe (Fioor) (orem”

Caleulation of Del

instentaneous emission fux rate (gm’-s)
Boll (or madium) porosity) (unifess)

Diusion coefiicient in air (cm’/s)

PI(3.14)

Time from sampling (s)

Hervy's Lew Constant (dmensioriess form)
Soliwater parStion coefficlent (cm’Ag) @ 1

B

~

Fraction of organic carbon in matertel (gg)
nivel In scli or medium (k)

i

Del= DIXE'®

1.26€-02

Caicuistionof a

€ Det

cm’s)  (unitess) ')

0.1 6.85E-03

as Dol xE
€ +(Ps x (1-E) x KaH)

Del € Ps Kd H [
cm'/s) _ (uniiess] Cur ()
8 85E-03 0.1 24 1.7 239E03 381807
Calculation of Ce Cse OnipoxCFip. xd
Cwipe cF ] 3 Cs
cm]
0013 1.00E-08 1 24 8.42€.00

Calculation of Na Nas

€ xDel H Cs

(ratf* [
€ Osl ] -a t ] X Cs Ne
(witess)  (cow'h)  (wiess) (o) () (witoss) (om'sp %  (pom’s)
01 G860 3.14 301607 7.88E«S 239803 1.7 842600 '.GG-WJ
Calculation of Avg Na AwgNa (T = 28y)e2 Na (T y)
N Aga
plom’-s pm’-s
1A8003040VInaMIRBMOIE XL E (ArDlelfivor) Paget
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Calculation of Air Conc

BUILDING NO. 3
BASEMENT
CALCULATION OF AIR CONCENTRATION
ENDRIN

Ca = (Na x CF1 x A x t, x CF2)/(CF3 x V)

Where: Ca= Predicted air concentration in building (mg/m>)
Na = Average emission flux (g/cm>-s)
= Area of room (cm?)
= Air exchange rate (5)
= Volume of room (cm?)
CF1 = Unit conversion factor (s/hr)
CF2= Unit conversion factor (mg/g)
CF3= Unit conversion factor (cm*m?)
AverageNa  Applicable  Emission Rate
Source (g/cm’-s) Area (cm?) _(g/s)
Floor 9.10E-18 2.70E+07 2.46E-10
Soll 7.56E-16 1.08E+08 8.17E-08
Total 8.19E-08
Chemical E CF1 t CF2 CF3 \'} Ca
@'s) (s/hn) (hr) (mg/g) (m’/cm®) (cm?) (mg/m’)
Endrin 8.19E-08 3600 0.233 1000 1.00E-08 3.29E+10 2.09E-08|

\SE03549\ina\AIRBMEND.XLS TotalAlrConcentration Page 1
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BUILDING NO. 3
BASEMENT
VOLATILIZATION OF ENDRIN
FROM FLOOR SURFACES

Hwang DeFaico Model
Na= ExDel H Cs
(rat)’* 7] .

whers: Na = Instartanecus emission fux rate (glom’.s)
E= 8ol (or medium) porosity) (unitess)
Del = ENtectve diffusivity in soll (cm®s) = DI E*®
Die Dtftusion cosffcient in air (cm™s)
'L Pi(3.14)
te Time from sempling (s)
He Hervy's Law Conatart (dmensioniess form)
Kd= Sol¥water parttion cosfficient (cm’ig) =
Koce Organic cerbon water parfiion coefficient (c'lg)
foc s Fraction of organic cerbon in materiel (9/0)
Cs= el Insoll or medium (gg)

Owips (Floor) (g
Cwipe (Fioor) _ (orem”)

i e gl

Calculation of Del Dei= DixE'®

[+ ] E Del
cm'A) _ (uniBess] cm'A]
1.28E-02 01 8.83E-03

Calculation of @ a= Del x €
€ «(Pe x (1-€) x KdM)

Ceiculation of Ce Cs= OstpoxCFip, xd

Cwipe CF d e Cs

0022 1.00E-08 1 24 917E08

Caiculation of Na Nas ExDel Cs

H
(xat)® (7]

€ Del n a t H [/ ] Cs Na
(uriess)  (cn'M)  (uioss}  (cm') () (miters)  (cm'y) 0%  (gkm's)

01 68560 314 1I1E-10 7.08E«08 1.84E-08 M OITE-00 4.ue-|al

Calcutstion of Avg Ne Sorg Na (T = 28yr) 02 Na (T )

Ne  AvgNe
4 e J
460E-18__ 9.10¢-1

Pupe 2 AR08 P




BUILDING NO. 3

BASEMENT
VOLATILIZATION OF ENDRIN
FROM FLOOR SURFACES
Yeur € Oel ] a ] H X Cs initel Conc Na Factor Time
(uvtess)  (cm'm)  (uwiess)  (cw'm) () (witess)  (cm'lp) 00 (gem'e)) (o)  (glem’e)  (unitess) (o0c)
180c 04 S5835E-03 314 1.3E10 100E+00 1.64E-08 34 GATE00 128613 220608 227E-17 10 2.18E+«07
1 01 G8SE0) 314 1MME-10 I 18E«07 1.64E-08 34 0M7E-00 227E-17| 219€E-08 181E-17 10 2.188+07
2 01 G5.63E-03 3.4 1.ME-10 631407  1.64E-00 34 0.M7E09 164E8-17| 2.10E-08  1.31E-17 10 3.108+07
3 01 S585E-03 314 1.MME10 946E+07  1.84E-08 M SMTE00  1.IE17| 218608  1.14E-17 10 3.188+07
4 01 G683E-00 314 1.34E-10 1286408 164808 34 O17E00 V.14E-17] 218E08  1.02E-17 10 3.16E«07
[} 01 8830 314 13ME10  188E«08 1.84E00 M 017600 102E-17] 218E-08 0.28E-18 10 168407
[} 0.1 S83EN 344 131610 1.88E+08  1.64E-08 34 O1TEO00 O28E-18] 217E-08 8.59E-18 10 216E+07
T 04 G688E03 394 13ME-10 221E«08  1.64E-08 M 017600 OCBE-18] 217E08 B.04E-18 10 3.18£+07
[ ] 01 0830 314 1.31E-50 2062E«00  164E-08 34 0.17TE00 BOME-18] 217E03 7.88E-18 10  3.168+07
] 01 OG85E0 314 131E-10 264E+08 164E-008 34 OATE-00 7.O08E-18; 217E-08 7.19E-18 10  3.16E«07
10 01 8830 314 10E-10 I.10E+«08 1.64E-08 34 H1TED0D T9E-(8] 2.16E-08 G.08E-18 10  J3.16E«07
" 0.1 S83E-0 314 131E-10 3476408  1.G4E-08 34 917600 OOBSE-18] 2.18E-08 GOGE-18 10 3.108+07
12 0t 0830 314 131610 JT8E+08 164E08 34 OATE09 OOCOE-18] 2.10E08 O.31E-18 10 3.15E8+07
13 0.1 088603 314  1.I9E-10 4.10E+08 1.04E-08 M 017600 ©OIE-18] 216E08 O.00E-18 10 J.15E+07
14 01 885603 314 IME-10 4426408 1.64E-05 3 0ATE09 GO0BE-18] 21608 S.87E-18 10 2166407
15 01 B8ED 314  13E-10 4736408 164E08 34 017600 S8O87E-18] 2.16E-08 GE8E-18 10  2.16E«07
10 01 B88E0 314 131610 0O05E«08 1O4E0S 3 017600 OOSE-t8] 2.16E-08 OSIE-18 10 3188407
17 01 S86E03 314 13ME-10 O0.36E«08  1.64E-00 M 017600 OGSIE-18] 2.10E-03 0.3¢E-18 10 318807
18 01 B3E0D 314 131E-10 GESE«08 184E08 k] 8.226-18 10 3.108407
19 01 OB8E( LX) 1310 009€+«08 1064E-00 M 8.08E8-18 10 3168407
20 01 G8ED 314 121E-10 G.I1E+03  164E-08 3 4.96E-18 10  ).168+07
21 0t OB8ED 314 139E-10 S062€+08 1.64E-08 3 4.858-18 10 d.168+07
2 01 OG8SE-D 314 1ME-10 GO4E«08  164E-008 M A T4E-18 10 J.168+07
2 01 G683k 394 131E-10 7.20E«08 164E-08 M 4684E-18 10 3188407
24 01 GB.83E-03 3144  13tE-t0 7.067E+08 1.64E-08 ™ 4.80E-18 10 J.188+07
- 04 SN © 3 LME0  TESE.08 184E08 M 448510 10 3168407
2 04 88SE0 344 1.3E-10  8.20E+00  164E-08 34
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BUILDING NO. 3

BASEMENT
VOLATILIZATION OF ENDRIN
FROM BASEMENT 501,
Hwang DeFaico Model
Nas ExDel H__Ca
(al)’® 7]
where: Nae Instarieneous emission M rate (giom’s)
E 8ol (or medum) porostly) (uitess) S
Dele Effactive d@ffusivy in soll (cm'/s) = DI x E°%
DI= OMfusion cosficlent In e (cm'/s)
xe PI(3.14)
te Time from samping (s)
He Herry's Law Constart (dmenslorfess form) e
K= Scivweter parftion cosfiiclent (cm’/) = 204
- Kocs Organic carbon water partiion cosfficient (cm’ig) 3.40F +04
foce Fracion of orgenic carbon In meterin (o) X
[~ 1] Inifal concentration In soll of medium (mgikg)
Calculation of Del Dele DIXE'™

DI E Del
em’s)  (unitess) cm'fs)

Celculationof a ae Dol xE
E «{Po x (1-E) x KdH)

0.2
Calculation of Ce Ca* Cool xCF1XCF2
Calculation of Na Nas= E x Dol H Cs
{na Ii" Kd
€ Del [ [ [] H Cs
(witess)  (cm'A)  (uviess)  (ow'A) (3  (unitess) (oW
- 02 735603 314 GOTE-11  T88E+8
Catculation of Avg Na Avp Na (T = 28y} e2 Na (Tyr)
Y Awgha
s 8|
3.78E.16___T.06E-10

MBEOISIMNINANIRBMEND XLO A EndrSol} Page 4 B8 401 M




VOLATILIZATION OF ENDRIN

BUILDING NO. 3
BASEMENT

FROM BASEMENT 8O0

Yoor E Del " -« t H L7
(uitess)  (cm'm)  (Wiless)  (cm'A) (5) (wiess)  (em'k)
Teec 02 735603 314 SOJE-11 100E+00 1.64E-G6 204
] 02 7.38E03 344 GSS7E-11  IM1SE4 07 1.84E08 204
2 02 73%-03 344 OSO7E-11 6MME 0T  1.64E-09 204
3 02 TISE03 314 OO7E-11t  Q46E« 0T 1.G4E-08 204
4 02 7.35E-03 314 SS7E-11  120E«08  164E-06 204
] 02 73E0 314 O6S57E-11 188E+08 1.64E-08 204
8 02 7.38E-0 314 S537E-11  189E408 1.64E-08 204
7 02 7.35€-03 314 657611 221E+08 1.64E-03 204
] 02 738603 214 GO7E-11 2526408 164E-08 204
] 02 73503 314 OS87E-11 284E+08 164E-08 204
10 02 733603 314 OS57E-11  J.18E+08  1.64E-08 204
1" 02 733E-03 314 OO67E-11 J4TE+08 1.B4E-05 204
12 0.2 73503 344 OS7E-11  3IT8E408 1BAEDS 204
13 02 T.233%E-03 344 OGO7E-11 4.10E+08 1.84E-08 204
14 02 T7T3E0 314 OOTE-11 442E+08 164E-00 204
15 02 735E0 314 GS7E-11  4TIEH08 1G4E-08 204
18 02 7T3€0 3.14 G37E-11 SOSE+08 1.64E-08 204
17 02 713E00 3.14 GO7E-11 OG3I0E+08 1G4E05 204
18 02 738603 314 O8S7E-11 OSO68E«08 184E-08 204
0 02 7.3%E03 314 GO7E-11 O00E«08 1G4E-08 204
2 02 T7.38E0 344 OSTE-1Y OG3IME08 164E-08 204
21 02 71380 314 BO7E-11 OOE+08 1064E-00 204
n 02 7.36E-03 314 OOTE-11 OO4E+08 1.04E-00 204
n 02 7.36E03 314  GOTE-11  723E«08  1.64E-00 204
24 02 73303 314 OGO67E-11 787E«08 1B4EL05 204
25 02 735E0 344 OO7E-11  7O08E+08 164E-00 204
2 02 7.3%E0) 3.4 BO7E-11 B20E+08  1.64E-06 204

1\SE0304PNNEPMIRBMEND XL S (ArEndrSot]
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APPENDIX E
gamma-BHC




Equation Ca=(ExCF1

BUILDING NO. 3 .
BASEMENT
CALCULATION OF AIR CONCENTRATION
gamma-BHC

te x CF2) / (Vx CF3)

Where: Ca= Predicted air concentration in building (mg/m?)
' E= Average emission rate from all sources (g/s)
te= Air exchange rate (hr)
V= Volume of room (cm°)
CF1= Unit conversion factor (s/hr)
CF2= Unit conversion factor (mg/g)
CF3= Unit conversion factor (m%/cm?)
Average Na  Applicable  Emission Rate
Source __(g/cm*-s) Area (cm?) _(gls)
Floor 1.865E-15 2.70E+07 4.45E-08
Wall 8.74E-16 1.47E+07 1.28E-08
Ceiling 8.29E-16 1.35E+08 1.12E-07
Soil 8.16E-15 1.08E+08 8.81E-07
Total 1.05E-06
Chemical E CF1 t CF2 CF3 v Ca
(@'s) (s/hr) (hn) (mg/g) (m’fcm’) (cm) (mgim’)
[gamma-BHC 1.05E-06 3600 0.233 1000 1.00E-08 3.20E+10 2.68E-08

I:\SE03S540VInal\AIRBMBHC.XLS [TotalAirConc)



BULDING NO. D

BASEMENT

VOLATILZATION OF germma-BHC
FROM FLOOR SBURFACES

Hwang DeFalco Model
Nas= E x Del H Cs
(xat)®® Xd
whete: Na = instantaneous emission fuox rate (glem’™-s)
€= 808 (or medium) porosity) (sidess)
Oele Efectve dffuahity in soll (cm'is) = DI E°P
D= Offusion coefficient In air (cm'/e)
X PI1(3.44)
te Time from samping (s)
He Herry's Law Constent (dmensioriess form)
K= Soléwater partfion cosfficient (cm®ig) = 1.08
Koce Orgenic carbon water per¥ton cosficlent (cm™g)  {  1.08E403)
foc = Fraction of orgeric cesbon in metensl (9) | 0001]
Cs= fnital concentration in sall or medhum (9'g)
Cwipe (Floor) (ngkem’) [ 0.18)]
Cwipe (Floor) (oemh REY
Calculation of Del Del= DIXE'™
Dl € Dol
cm's)  (unifess) (e’
1.42E-02 01 664E03
Calculationof a as Dol xE
€ +{Ps x(1-E) x KdH)
Dei ' 3 Ps (7] H a
om's)  (utess] em’) unitess cm’A)
B.84E-0) 0.1 24 108 318604 DOSE-08
Cafcutation of Ce Co= OwpexCFip, xd
Owipe cr ¢ » Cs
ol
0.131 __ 1.00E.08 [] 24 6.206-08
CalcultionefNe  Na= ExDel H G
(= -I)" 7]
€ Del = [ | H Kd Cs Ne
(uiess)  (cm'm)  (witess)  (om'm) (3)  (uitess)  (em'R) (00 (pom'e)
01 O64E0 314  9O03E-08 T7SOE« 08 3.19E-04 108 029800 ..ﬂ-ﬂl
Calculation of Avg Ha AvgNa(T=28p)"2Ma (TW)
Ne AvgNe
e .y
S23E-18 __1.05E-16

Papet



BUILDING NO. 3
BASEMENT
VOLATILIZATION OF gamme-BHC
FROM FLOOR SURFACES

Your [ 3 Del [ a t H K4 Cs Na| inttel Conc Na Fector Time
(uivoss)  (cr')  (unitess)  (cm'M) () (wiess)  (cm'R) 00  (pemn)| (oom’) (gbmls) (uniess) (s0¢)
1sec 01 OGO4E-0 314 908E08 1O00E+00 I 19E-04 108 O0.20E-08 2)31E-11 191E-07  4.12€-16 10 3.15E+07
1 01 O684E-03 314 QOBE-08 JI1SE« 0T J10E-04 108 G20E08 412€-13] 1.3E07 291E-18 10 J.16E+07
2 01 S64E03 314 BOE-08 OGIE«QT I 19E-04 108 G6.28E-08 291E-15| 1.20E-07 2238E-168 10 J.18E+07
3 01 OG64E-00 314 908E-08 946E 07 319604 108 620608 238E-18) 121E-0T 208E-18 0 31GEW0T7
] 01 GOE-03 314 9SOGE08 126E«08 I 19E-04 108 O28E-08 20€E-15] 1.15E-07 1.84E-18 10 2.18E+07
[} 01 G.04E-03 314 O08E-08 1G8E«8 J.19E-04 108 6.20B08 I.ME-'SF 109E-07 1.68E-10 10  3.158+07
) 01 GG4EDY 314 DOBE-08 T1O8OE«08 D 1DE-O4 108 O20E-08 108E-18] 1.04E-07  1.08E.18 10 3.158407
7 01 B64E03 314 0O0SE-08 221E+08 3.19E-04 108 G20E-08 1GBE-18] OB8SE-08 148E.18 10 . 18E+07
8 0.1 O04E-03 3.14 9DO0AE-00 20626400 I 19E-04 108 020808 146E-18] 043E-08 1.37E.18 10 J.16E€407
] 01 GO4E-03 314 9O08E-08 284E+08 3.19E-04 108 OG20E-08 1JI7E-16] OOOE-08 1.30E.18 10 _8.165001
10 01 6684E-03 394 908E-08 3.1SE+08 J.10E-04 108 G6.20E-008 {3I0E-18] BGRE-08 1.24E.18 10 318807
" 01 O04E-03 314  QO08E-Q08 478408 J.19E-04 108 020808 1.24E-18] O0.19E-08  1.19E-18 10  3.16E+07
12 04 .664E-03 314 OOBE-08 J78E+08 3.19E-04 108 O20E080 1.19E-15] 7.826-08 1.14E-18 10  3.108407
9 0.1 GOAED 3. 1.10E-16 10 A18E07
14 04 664E-03 3N 1.06€-18 10 J.16E«07
13 01 G64E-03 34 103E-18 10 3.18E«07
10 01 G64E-03 34 9.90E-16 10 2188407
17 01 O04E-0 314 9.706-18 10 348807
18 0t 664803 314 P4AE-18 10 3.16E07
1] 0.1 664E-08 3 9.206-10 10 3168407
20 0.1 OME0) 314 8.90E-18 10 3.18E«07
2 01 O64E-03 kR L.77E-18 10 3.138¢07
n 01 664803 314 8.58E-10 10 J.1PE«O7
D 01 G64E-03 kR 8.40E-10 10 3.16E07
24 01 O84E0 3.14 0.23E-18 10 3.168+07
25 0.1 864803 314 8.078-10 10 3108+07

2 09 §64E-03 214
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BUILDING NO. 3
BASEMENT
VOLATALIZATION OF gamme-8HC
FROM VERTICAL SBURFACES

Hwang DeFaico Model
. Nas= E x Dol H Cs
(xaf’* Xd
whare: Na« Instantaneous emission fux rate (giem’-s)
E- Soll (of medium) porosity) (unitess)
Deis Effectve diffusivity in solt (cm’/s) = DI x E°
o= Ditfusion costfcient in sk (crv'fs)
xe PL(3.14)
I» Tiena from ssmpling (s)
He Hermy's Law Constent {Gmensioriess form)
Kde Sollwater pariitfon cosifcien (cm®g) = Koc x foc 1.08E +00
Koc s Organic cerbon water par¥ion cosfficient (cm’yg) 1.08E403
foc= Fraction of orgenic carbon in materisl (9/4) | 0001
Cse Intted conceniration in soll or medium (9/)
Cwipe (Wal) {ugrem®)
Cwipe (Wa) (o)
Calculation of Del Del= DixE*®
o E Det
em’A) unitess) em’A)
1.42E-02 [X] 6.84E-03
Calculationofa aw Dol xE
E #{P8 K(1-E) x KaH)
Del E Ps Kd "o al
cm’s) unitess o unfiess com's
6.64E-03 0.1 24 1.08E400 3.19E-04 9.08€-08
Calculstion of Co Ce= Cwipe xCF/p. xd
Cvwips CF d P Cs
| (upm)  (ghg) (om) ¥}
0.0001 10000 ] 24 3ME0S
Calcudstion of Na Nae___ ExDel 1] cs
‘ll?' Xd
- E Del n a [ H (7] Cs [
(ritess) (om's)  (unitess) (cm'm) (9 (witens) (cm') (0%  (pem's)
0.1 6.64E-03 314 908E-08  T7.80E+08 319E04  1.08E+00 3.34E-08 4.315-10]
Calculation of Avg Ne Avg Ne (T = 28y7) 22 Ne (T W)
™ forga
s g
A3TE-18 __ 8.74E-18)
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BUILDING NO. 3

BASEMENT
VOLATILIZATION OF ganvne-8HC
FROM VERTICAL SURFACES
Yow [ Det = a t H Kd Cs Na| insiConc Ne Fector Time
(unitess) (om'm)  (uness) (cmPs) (5)  (unitesa) (em'R) 09  (gm's) (o) (gkm's)  (unifess) (sec)
1s88C 01 6 64E-03 kA1) 9.00E-08 1.00E+00 J1SE04 1.08E+00 3.ME-08 1.23E-11 8.01E-08 2.18E-18 10 3.15E407
1 01 8 684E.03 It4 9 08E-08 3.18E+07 319E-04 1.08€+00 3.34E-08 2.40E-18 7.32€-08 . 184E-18 {0 3.16E«07
2 0.1 6.64€-03 34 9.08E-08 6.31E+07 3.19E-04 1.08E+00 3.348.08 1.84E-18 0.63E-08 1.26E-18 10 3.158+07
3 ['3] 6.64E-03 kAL 9.08E-08 9.46E+07 J.19E-04 1.08E+00 3.34E-08 1.26E-18 8.44E-08 1.00€-18 10 3.18E407
4 ['A] 8.64E-03 314 9.08E-08 1.26E+08 319E-04 1.08E+00 3.3E-08 1.00E-16 8.00E-03 9.76E-10 10 3.18E+07
.} 0.1 8.64E-03 3N 9.08E-08 1.53E+08 3.19E04 1.08E+00 3.34E-08 D.7¢E-108 B.78E-08 8.01E-10 10 3.16E+07
[} 01 6.64E.03 3.14 9.08E-08 1.89€+08 3.19E-04 1.08E+00 3.ME-08 8.91E-16 5.60€-08 8.20E-18 10 3.18E«07
7 0.1 6.64E-03 31 9.08E-08 221E+08 3.19E-04 1.08£+00 3.ME-08 8.25E-18 8.24E-08 1.72¢-18 10 3.18E+07
8 ot 6.64E-03 314 9.08E-08 2062E+08 JASE04 1.08E+00 J.ME-08 1.72€-16 6.00E-08 1.208-18 10 3.168+07
® o1 6.64E-03 3 9 08E-08 2 84E+08 3 19E-04 1.08E+00 3. 4E-08 7 28E-18, A.T7E-08 6.00E-10 10 31007
10 01 6 84E-03 314 9.080E-08 3 A5E«08 JA9E-04 1.08E+00 G.68E-18 10 3. 10E«07
1 0.t 8. 64E-03 3 9.08E-08 JA4TE+08 J.19€-04 1.08E+00 0.30E-16 10 3166407
12 01 G 64E-03 314 9.03E-08 3 78E+08 3.19E-04 1.08£+00 6.06E-18 10 3.108+07
L&) 0.t 6.64E-03 314 9.00E-08 4.10E+08- 3.10E-04 1.08E+00 0.84E-19 10 3.168+07
14 01 6 84E-03 J.14 9.08E-08 4 426408 3.19E-04 1.08E+00 G.O4E-18 10 3188407
3 01 6 64E-03 314 9.08E-08 4 7IEA08 3.10E-04 1.00E+00 S.40E-10 10 3.188+07
10 01 B64E-00 314 9.00E-00 S.05E+08 19504 1.08E+00 8.308-18 10 3168407 -
11 0.1 8 64€E-03 314 908E-08 B838E408 3.\0E-04 1 08E+00 8.18E-18 10 3 168407
18 [ 3] 8 84E-03 314 9.08E-08 0 88E+08 I19E-04 1.08E+00 S.01E-18 10 3.168+07
19 o1 G O4E-03 3.14 9.08E-08 0 99E+08 3.108-04 1 08E+00 4.00E-10 10 310807
20 01 8 64E-03 A 9.08E-08 G JME08 3.19£-04 1.08E+00 4.T6E-10 10 3188407
Fi 0.1 $64E03 314 9.03£-08 6.62E+08 3.10E-04 1.08E+00 4.00E-10 10 SA8E«07
2 0.1 0.64E-03 .14 9.08E-08 O S4E+08 3.19E-04 1.08E+00 4.50E-16 10 3168407
2 01 G64E-03 314 9.00E-08 7.20E+08 3.19E-04 1.088+00 4.48E-18 10 3168407
24 0.1 G64E-03 34 9.08E-08 7.87€+08 3.10€-04 1.08£+00 437818 10 3.16&+07
23 o1 6.64E-03 R A1) 9.08E-00 7.88E+08 3.19E-04 1.08E+00 4.20€-18 10 L6807
20 0.1 8.84E-03 3.14 9.08€-08 8 20E+08 3.19E-04 1.08E+00

Pt




BUILDING NO. 3

BASEMENT
VOLATILIZATION OF
CEILING SURFACES
Hwang DeFaleo Mode!
Naw= Ex Dol H Cs
xatf* 7]
whare: Na» Instantanecus emission fhs rate (em-s)
E= Solt (or medum) porostty) (unitess)
Dels Effective dffusivity in solt (cm™s) = DI x E*®
O Diffusion coeficientin air (cm’/s)
ne PI(3.14)
' 1= Time from samping (s)
He Henry's Lew Constent (dmensioniess form)
Kde Sollwater parton cosfliciont (cm’Ag) = Koc x f 1.08E+00
Kocs Organic carbon water parSion cosffickent (cm’Xg)
focs Fraction of orgaric carbon in materte! (g/) | 0001]
Cas= Inftel concantretion in soll or medum (0/4g)
Cwipe (Celing) (wga’)] ___ o.076]
Cwipe (Ceiing) (ofom’
Calcutation of Del Del= DIxE*®
o E Dl
em’As utess cm'Ms,
1.42€-02 0.1 6 64E-03
Calculstionof ae Del x B
€ +(Pa x (1-E) X KdH)
Del E . Ps Kd H a
em's uritess, ) em” unitiess om'A
6.84E-03 0.1 24 1.08E+00 3.19E-04 9.08€-08
Cetculation of Cs Cs= CwipaxCFlp,xd
Owipe CF d P Cs
| _{ugiem’) {ohg) fom) ____ fglom')
0076 1.00E-08 1 24 3.17E-08
Cslculatien of Na Nase ExDel H Cs
(mat)' Xd
E Del ® a 1 H (7] Cs Ne
(ritess) (em's)  (uiess) (om'm) () (unitess) (cm'K) 09  (gom's)
[X] 6.684E-03 314 908E08  7.68E+08 310604  1.08E+00 317608 4.145-10'
Calculetion of Avg Ne Avg Na (T = 26yr) 2 N8 (T )
. Ne Avga
o | -8
4.4E-18 8. 20E-18)
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BUILDING NO. 3

BASEMENT
VOLATRIZATION OF gamme-BHC
CEILING BURFACES

Yoar € Del = L3 1 H 4 Cs N Infiel Conc. Ne Factor Time ase Lot
(nftesa) (cm's)  (wnitess) {cm'M) (s)  (uttess) (cm'np) o  (gem's) (oem')  (ghm'e)  (unitess) (vec) (gew)
1sec 0.1 6.64E-00 L) 9.08E-08 1.00E+00 3.19E-04 1.08E€+00 JATE-08 1.16E-11 7.60E-08 2076-18 10 J.16E+07 0.03E-00
1 [ 3] 0.64E-03 AN 9.08£-08 JASE«07 J.19E-04 108 JANTE-08 207E-18) 0.95E-08 1.48E-18 10 J.10E407 4.026-00
2 0.1 6.64E-03 314 9 08E-08 8.31E+07 IAOE-04 108 3.17E-08 1.48E- 16 6.48E-08 1.20E-16 10 318E07 .77E-00
k] 01 8.64E-0 3.4 9.08E-08 9.46E+07 J.19E-04 108 3.17E-08 1.20E-13, 6.11E-08 1.04E-10 10 3.16E+07 3.27€-00
4 0.1 6 64E-03 EAL] 9.08E-08 1.26E+08 J.19E-04 1.08 3ATE-08 1.04€-18 8.78E-08 9.20E-18 10 316807 2.02€-00
[} 01 G.64E-03 314 9.08E-08 1.88€E+08 J10E-04 108 3.17€-08 9.26E-18| G.49E-08 8.40E-10 10 JASEWOT 2.07E-00
[ ] 01 6.64E-03 314 9.08E-08 1.09E+00 3.19E-04 1.08 3.1TE08 8.4CE-10 0.226-08 7.83€-18 10 3.13E407 2.47E-00
7 ['R] 6 84E-03 34 9.08E-08 2 21E+08 J.10E-04 108 3.17E-08 7.83E-18 4 98E-08 1.326-18 10 3.16E+07 231600
8 ot 6.84E-03 314 9.08E-08 262E+08 J.19E-04 1.08 * JA7E-08 7.32€-18 4.T4E-08 0.91E-16 10 3.16E+07 2.10E-00
® 01 0 04E-03 KAL) 9.08E-08 2084E+08 3.19E-04 1.08 3.17€-08 691E-16 4.83E-08 0.63E-18 10 3168407 2.07E-00
10 01 8 84E-03 314 9 08E-08 3.15E+08 3.19€-04 108 3.17€-08 8.65E-16 4.32€-08 6.26€-16 10 3.16E407 197600
1 01 6 84E-0d e 9.08E-08 J4TE+08 3.10E-04 108 3.17E-08 6.28E-18| 4.12€E-08 G.88E-10 10 3.158+07 1.80€-00
12 0.1 6 64E-03 314 9.08E-08 J.78E+08 J.19E-04 1.08 3.17E-08 6.00E-16 3.93E-08 8.76E-18 10 3486407 1.81E-00
13 01 8 64E-03 LR 9.08E-08 4.10E+08 J19E-04 1.08 3A7E-08 8.76E-16 3.78E-08 G.64E-18 10 3.16E+07 1.76E-08
14 01 0.84E-03 314 9 08E-08 4.42E+08 310E-04 1.08 d.17e-08 8.34E-10 368808 8.33E-18 10 3.168+07 1.008-00
185 0.1 ¢ 64E-03 hAL) 9.08E-08 4.TIE+08 JA9E-04 108 3.17€-08 8.30E-16 3.41E-08 8.18E-16 10 3.16E+07 1.636-00
[ 0.1 S 64E-03 3.4 9.08E-08 6.05E+08 J19E-04 1.08 397608 6.18E-16 3 28€-08 8.02€-18 10 3108407 1.60E-00
17 0.1 6.64E-03 3.14 9.00E-08 5.36E+08 I 19E-04 1.08 3AT7E-08 B8.02E-16/ 3.00€-08 4.88€-18 10 3.16E+07 1.64E-00
18 0.1 6 64E-03 34 9.06€-08 6.83E+08 J19€-04 1.08 3.{TE-08 4 88E-186| 2.93E-08 4.T0E-10 10 3.168+07 1.60E-00
19 0.1 6 84E-03 314 9 08E-08 8 99E+08 3.10E-04 1.08 3ATE-08 4.76E-16 2.76E-08 4.60E-18 10 JA8E007 1.40E-00
2 0.1 8 64E-03 kAL 9.08E-08 6 31E«08 J16E-04 1.08 3.17E-08 4.63E-18 2.64E-08 4.628-19 10 315807 1.Q£-00
Fil 01 6 64E-03 kAL 9 08E-08 6 02E+08 3 10E-04 108 311E-08 4 62E-18 2 60E-08 4.42C-18 10 3188407 1.30E-00
2 0.1 8.64€-00 b RL) 0.08E-08 G 4E+08 3.19E-04 108 3AT7E-08 4.42E-18] 2.38E-08 4.32€-10 10 3188407 1.302-00
2 A 6.04E-09 3 9.08E-08 7.28E+08 JA9E-04 108 317€-08 4.32€-16 2.22¢-08 4.23E-16 10 J16E+07 1.53800
u 01 S 84E.03 314 9 08E-08 787€+08 3 19€.04 108 317608 4.14E-18 10 3.168407 1.31800
23 01 G.64E-03 314 9.06E-08 7.88E+08 3.196-04 1.08 3.17€-08 4.088-16 10 3168407 1.28E-00

20 0.1 8.84E-03 3.14 9.08€-08 8.20E+08 3. 19E-04 1.08 3.17E-08




BUILDING NO. 3

BASEMENT
VOLATILIZATION OF gamma-BHC
FROM BASEMENT SOIL
Hwang DeFaico Model
Na = E x Del H Cs
(za W’ Kd
where. Na = Instantaneous emission flux rate (olcm'—o)
E= Soll {or medium) porosity) (unitiess) I |
Dei= .  Effective difusilty in soll (cm®/s) = DIx E*®
Di= Diffusion coefficient in air (cm?/s)
"= Pi(3.14)
= Time from sampling (s) ’
H= Henry's Law Constant (dimensionless form) m
e Solwater partition coefficient (cm*/g) 6.48
Koc = Organic carbon water partition coefficlent (cm*/g) 1.08E+03
foc = Fraction of organic carbon in material {(g/g) .
Csn Inial concentration in soll or medium (mg/kg) X
Calculation of Del Dei= Dix E*¥
Di E Dei
cm’/s) __(unitless, cm’/s)
1.42E-02 02 8.3503
Calculation of o ac Del XE
E +(Ps x (1-E) x Kd/H)
Del E Ps Kd H a
cm'fs)  (uniiess - cm’ unitiess, cm'le
8 35E-03 0.2 2.65 6.48 J.19E-04  3.88E-08
Calculation of Cw Cw= Ceoil xCF1 XxCF2xpa xd
Cy “CF1 CF2 Cs o8 d Cw|
¥ em
0486 100603  1.00E-03] 4.86€-07 2.65 1 1.20€.08
Caicutation of Na Na= E.xDel H Cs
(xa l)“ Kd
E Del = « t H Kd Cs
{uniiess)  (cm'Ms)  (untiess)  (cm¥s) " (s) (untiess)  (cm’p) o) (ghem'e)
02 63ED 314 368E08 7.88E+06 319604
Calculation of Avg Na Avg Na (T = 2%y1) s2 Na (T yn)
Na AvgNa
X e
4.08E-1 8 10E-15|

|:m-maam.m {AUBHCSoll} Page 8
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BUILDING NO. 3

BASEMENT
VOLATILIZATION OF gamma-BHC
FROM BASEMENT SOIL
Year £ Del x a t H Kd Cs Na' tnitial Conc Na
(unitiess)  (cm¥s)  (unhiess) (cms) (9) (unfiess)  (cm¥g) (0/0) (gfem’s)]  (gfem®)  (glem’e)
1 sec 0.2 8.35€-03 314 JI6BE-08 1.00E-00 3.19E-04 648 4080607 1.14E-10] 1.20E08 204E-14 X .

1 02 8.3%03 314 38BE-08  315E+07  I.19E04 648 486EO7T 2.04E-14| 1.22E08 1.44E-14 . .

2 02 835603 314 38BE08 G63I1E+07  3.19E-04 648 4BGEO7T  1.44E-14| 1.18E-08  1.18E-14 10 3156407 371E08  1.14E-00
3 02 835603 314  238B8E-08 046E+07 3.19E-04 648 486EO7T 1.18E-14]| 1.14E08  1.02E-14 10 3156407 2321E08 1.11E-08
4 02 835603 314 366E08 1.26E+08  3.19E-04 648 486E07 1.02E-14] 1.11E068  ©.12E-15 10 3.15E+07 288E08  1.00E-06
5 02 835603 314 368E08 1.58E+08 3. 19E-04 648 486E07 §.12E-15] 1.08E06 8.32E-15 10 315E+07 262E-08 1.05E-08
6 02 835€03 314 38BE08 189E+08 319504 648 486E07 BI2E-15| 1.05608 7.71E-1S 10 3.45E+07 243E08  1.03E-08
7 02 835603 314  J80E00 221E+08  3.18E-04 6.48 486E07 7.MME-15| 1.03E068 7.21E-15 10 3.15E+07 227E08 1.01E-06
8 02 835603 314 38BE08 2526408  3.19E-04 648 486EOT 7.21E-15] 1.01E068  ©.80E-15 10 315E+07 214E08 9.05E-07
9 02 835603 314 3BBE08 284E+00 3.19E-04 648 486EOT 6.80E-15| 9.85E-07 645615 10 3.45E+07 200608 9.05€-07
10 02 835603 314 J8BE-0B J15E408  3.19E-04 648 4.80E07 G6.45E-15] 9.63E07  6.1%E-13 10 315E+07 1.O4E08  9.46E07
" 02 8MEDM 314 JBE08 I4TEC08  I19E.04 648 400E07 O.15E-13| 0.46EO7  5.89E-18 10 3.1BE+07 1.00E-08 0.27E07
12 02 83503 314 388E08 376E«08 I 19E-04 648 4.B6EOT S5B89E-15| 0.27E07 S5.63E-18 10 3.13E¢07  1.76E08  9.00E-07
17 02 835603 314 238BE0B 4.10E+08  3.19E04 648 486EO7 S65E-15] 9.09E07 5.43E-15 10 3138407 172608 892607
14 02 835603 314  38BE08 442E+08  3I19E0A 648 A4BBEOT S5.45E-15| 8.92E07 5.26E-15 10 3156407 1.06E08 B.76E-07
15 02 835603 3.14 J6BE0B 473E+08  3.19E-04 648 486E07T S5.20E-15| 8.76E07  5.10E-15 10 3.19E+07 161E08 B.5€E-07
16 02 835E03 314  388E08 5056408 3.16E-04 648 486E07 5.10E-15| B6.58E07  4.04E-15 10 3.15E+07 1.56E08 B.44EQ7
17 02 8.35€03 314 JB9E08 S5.36E+08 31BE-04 648 4.86E-07 4.D4E-15| B.M44EQ7T 4.81E-1S8 10 315E+07 152608  8.20E-07
18 02 833503 314 3BBE08 5.68E+08 3.19E.04 648 4BGEO7 481E-15| B8.29E07 4.66E-18 10 315E+07 1.40E08  B.14EO7
19 02 8.35€03 314 3B8E-08 5.99E+08  3.19E-04 648 4B6EQ7 ABBE-15| B.14EO7  4.56E-18 10 313€+07 1.44E08  8.00E07
20 02 83503 394 388E08 6.31E+08 I 19E04 648 4066E07 456E-15| BODEOT  4.45E-18 10 3.15E+07 1.40E08  7.86E-07
21 02 8.3%5E03 314 3.88E-08 G6.62E+00 3.19€-04 648 486EQ7T 445E-15] 7.88E07 4.35E-13 10 31SE+07 13708 7.72E07
2 02 835603 314  38BE-08 G6.84E+08  3.19E-04 6.48 486EQT 435E-15] 7.72E07 4.25E-15 10 3156407 1MEO08 7.58E-07
23 02 835603 314 J88E-08 7.25E+08  3.19E-04 648 486EQ7T 425E-15| 7.56E07 4.16E-15 10 3.45E+¢07 1.31E08 7.45E07
24 02 B835E03 314  JBBE08 7.S5TEC08  3.10E-04 648 486EQ7 4.16E-15] 7.45€07  4.08E-15 10 J15E+07 12008 7.32E07
b 02 83503 314 368E08 7.83E+08 3.19E04 648 4.86E07 400E-15] 7.32607 4.00E-15 10 315E+07 1.26E08  7.206-07
26 02 835603 314 36BE-08  6.20E+08 _ 3.19E-04 648 488607  4.00E-15] AVERAGE 2.27847

\SE03345\InaMIRBMBHC. XLS [AfBHCSoI] Page® 6/4/96 3:55 PM
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BUILDING NO. 3

BASEMENT
CALCULATION OF AIR CONCENTRATIONS
HEPTACHLOR EPOXIDE
Calculation of Air Concentration Ca=(ExCF1x t,xCF2)/(VxCF3)
Where: Ca= Predicted air concentration in bullding (mg/m®)
E= Average emission rate from all sources (g/s)
CF1= Unit conversion factor (s/hr)
= Air exchange rate (hr)
CF2= Unit conversion factor (mg/g)
= Volume of room (cm?®)
CF3= Unit conversion factor (mcm?®)
Applicable Welghted
Average Na surface area Emission Rate
Source (glcm’-s) (cm?) (a/s)
Floor 8.35E-14 2.70E+07 . 1L.TE-08
Wall 8.88E-15 1.47E+07 1.31E-07
Ceiling 8.46E-17 1.35E+08 8.72E-09
Total 1.86E-08
Chemical E CF1 t CF2 CF3 Vv Ca
@'s) (s/hn) (hr) (mglg) (m/cm*) (cm?) (mg/m?)
Heptachlor
epoxide 1.85E-06 3800 0.233 1000 1.00E-08 3.20E+10 4.72E-08

~

1\SE03549VinaPAIRBMHEP.XLS [TotalAirConc) 1 6/4/98 403 PM



BUILDING NO. 3

BASEMENT
VOLATILIZATION OF HEPTACHLOR EPONIDE
FROM FLOOR BURFACES
Hwang DeFalco Model
Na= ExDel H Cs
=at)ft Kd
where: Na = Instertaneous emission fiot rate (glomy-s)
€ 808 (or medum) porosity) (uritess)
Dele Effective difusivity in sod (cm’/s) = Dix E*P
D1e Dffuston cosMcient In e (cn™As)
R P(3.14) o
tv Time from Jempiling (s)
He= Herry's Law Constant {dimensioniess form) 1.80E-02
Kd= Solwater perttion coeficiert (cm'/g) = ) 022
Koc = Ovganic carbon waler pertiton cosfficlent (cm'iy) | 2.20€+02
foc = Fraction of organic carbon in matertel (g/g) 0.001
Css inital concentration In soll or medium (0/g)
Owpe (Floor) (ngom’) [ oass
Cwipe (Floor) (gfom’) 3.93E-07)
Caleulation of Del Dels DIxE'®
[+ 3 Del
cm' unitess) cm’ss
1.12E-02 01 5.24E.03
Calculationof a as Del xE

€ HPe x(1-E) x KdM)

Caiculation of Ha Nae ExDa_H C

(ratft [
E Dol L] a t o “ Cs Ne
(uibess)  (om'n)  (wiless)  (cm'h) (0 (uiess)  (om'y) % (gem's)
01 B2ME0) 314 196E05 788E«08 1.80E-02 022 184E07 JNTEW4
Cafoulation of Avg Na A Na (T o 208) =2 Na (T yr)
Na Avga
e s

JI7E-14  6.38E-14




BUILDING NO.

LOeEISIVRIMINBMINEP X1 8 PtiapErivert

BASEMENT .
VOLATILIZATION OF HEPTACHLOR EPOXIDE
FROM FLOOR SURFACES

Your E Del - % a t H L7 ] Cs Na| inftai Cone Na Factor Time
(uritess)  (cm'™s) (uftess)  (cm'A) (s) (unitess)  (cml) o0 (oems)| (o)  (g’s)  (uitess) (sac)
198¢C 0.t B.24E-03 314 193E-08 1.00E+00 1.80E-02 022 1G4EOT 801610} JISIEO7T 1.66E-13 10 J.18E+07
] 0.1 O2MEQ 314  183E-08 3.15E«07 1.80E-02 022 1.84E07 180613 -107TEO7 1.12E6-13 10 3.16E+07
2 0t B.21E03 314 198E-08 O631E«07 1.80E-02 022 164EB07 1.126-13] -4GIEOT 0.16E-14 10  J.18E+07
3 01 S24E-03 314  193E-03 Q40E0T  1.80E-02 022 164E-07 0.16E-14] -780E-07 763E-14 10 A.18E«07
4 01 B.24E-03 314 108E-08 1.20E+08 1.80E-02 022 164E-07 TOIE-14] -1006-08 7O00E-14 10 16807
8 0.1 024803 3.14  196E-08 1858E« 08 1.00E-02 022 “104E07 T.09E-14]| -1.22€00 O40E-14 10 210807
[] 041 B8.24E.03 314 108E-03 1.89E«08  1.80E-02 022 164E-07 G4BE-14] -143E08 600E-14 10 A16E«07
7 0.4 S.24E-03 314 ° 198E-08 221E+08 1.80E-02 022 164E07 O00E-14| -1626-08 G6O1E-14 10 18607
8 01 S.24E-03 314 198E-03 202€+08 1.008-02 022 tO4E07 SO1E-14] -1.TOE00 6.20E-14 10  3.108+07
? 01 B.2MED 314 198E-08 284E«08  1.00E-02 022 164E-07 06.20£-14] -198E-08 B02€-14 10 3.168+07
10 01 BQMEQ 394 198E05  J.18E«08 1.00E-02 022 1.64EQ7 GO02E-14| -2.12E-08 4.78E-14 10 3.10E+07
H 01 GB.24E03 314 108E-03 34TE«08  1.00E-02 022 164E07 4.78E-14] -227E-08 468E-14 10 316607
12 01 GB24E-03 314 188E-08 JIT8E«08 1.80E-02 022 164507 4G8E-14| -241E-08 4.40E-14 10  3.16E«07
13 01 B.24E-03 344  198E-08 4.10E+08 1.80€-02 022 184E-07 440E-14] -268E-08 424E-14 10 3.18E+07
14 01 B.24E03 314 1G8E-03 442E«08 1.80E-02 022 164EQ7 4.24E-14] -200E-08 4.10E-14 10  3.10E«07
18 01 B.2E-0 314 198E-083 4.73E«08 1.80E-02 022 164E-07 4.10E-14] -282E-08 3I97E-14 10 3.18E407
16 01 B.24E-03 314 198E-03 O0O00E«08 180E-02 022 10407 397E-14] -2604E-08 3IS85E-14 10 J.16E«07
17 01 BS24ED 314 198E-03 06.362+08 180E-02 022 104E-07 use-ui J00E00 3T4E-14 10  J16E«07
1} 01 B82E-0 314  198E-08 GG6SE«08 1.00E02 . 022 164807 3 74E-14] S.18E-08 3IBE-14 10 2168407
19 0.1 JUEQ 314 168E-03 O0G09E«08 1.808-02 022 164807 3.668-14 10 16807
20 01 B2ME 314  198E05 O.31E+00 1.80€-02 022 184E.07 J.40E-14 10 A18E«07
21 01 B8.24E-03 314 108E08 GO62E«08 1.80E02 022 164207 330E-14 10 18807
n 01 624E-03 314  188E08 O94E«08 1.80E-02 022 184607 INE-14 10 216807
23 01 G24E-03 314 193E-08 7.26E+08 1.00E02 022 184EL7 3 24E-14 10 318847
24 01 S.24E0 314 188E-05 767E«08  1.00E-02 022 te4E07 317€-14 10 316E+07
] 0.1 B8.24E03 - 314 190605 7.88E+08  1.80E-02 022 1684607 31E-14 10 216E+07

26 01 624E-03 3.4 103E-03 620E+08  1.80E.02 022 164E07

Paged



GUILDING NO. 3
BASEMENT
VOLATILIZATION OF HEPTACHLOR EPOXIDE
FROM VERTICAL SURFACES

Hwang ODeFalco Model!
Na= € x Dol H Cs
ety Xd
where: Na= ratardaneous emisslon Aux rate (glcm’-e)
Es Solt (o medum) porosity) (uniSess)
Dei= Effective Aty in sol (cm'/s) » DI x E*?
D= Diftusion cosficlent n sir (cm'/s)
xe PI(3.14) ’
ts Time from sampling (s)
He Hervy's Lew Constant (dmensionless form)
Kd= Solkwater pardiion costficient (cm’/g) » Ko x foc 0.22
Koc® Orgenic carbon water parttion cosfliclent (cm'A) | 220E42|
foc s Fraction of organic carbon in materiel (9K) [ 0001]
Css Il concentretian In soll or medum (9)
Cwips (Wel) (poem’)
Cwipe (Wal) (pom)
Calculation of Dol - Dol= DIXE'®
o € Del
cmAs] ifess] cm's
1.12€-02 0.1 8.24E-03
Calkculstion of a a= Dol XE
E +(Pe x (1-E) X KdH)
Del E Ps ] H o
cm’A unitess em’) unitess em'ss
6 24€-03 0.1 24 0.2 1.806-02 1.00E-09
Calcutetlen of Co Cs= CwipeXCFip xd
Cwipe CF P ’ [

) o) (em)
tfm 1,00€-08 1 24

Catculation of Ne Nee ﬁ%‘ﬁ :‘ cs
€ Dol = a t H “ Cs Nal
(uritess) (em'n) (unitess) (om's) ) (s) (uritess) (om'sg) o0 (oﬁ:l)l
01  624E-03 214 190E08  7.88E«08 1.908-02 02 220608 4.@
Calcutstion of Avg e M Na (T @ 25¢) 02 Na (T )
Na AvgNs

| nfony'-9 o
A44E-18 8.88E-18

ANN0 408 P



: BASEMENT
VOLATILIZATION OF HEPTACHLOR EPOXIDE
FROM VERTICAL SURFACES

Your E Del | ] . a t H Kd Ce Inflal Conc Na Factor Time
(unftens) {cm's)  (untess) (cm') () (uwoss) {cm™xp) o (oem’s)  (wvbers) (o%¢)
100¢ 0.1 8.24E-03 .14 1.08E-08 1.00E+00 1.80E-02 02 220E-08 222614 10 3.188+07
1 (‘3] 0.24€-03 314 1.98E-00 3.15E+07 1.80£-02 0.22 2.20€-08 1.07E-14 10 3.18€+07
2 (3] 0.24E-03 34 1.88E-08 6.31E+07 1.80€-02 0.2 2.20E.08 1.206-14 10 3.10E407
3 01 8. 24E-08 314 1.08E-08 8.46E+«07 1.80€-02 [} 3 2.20E-08 LUE 10 3108407
4 LA 5.24E-03 344 1.98E-08 1.26E+08 1.60E-02 [\ ¥ /] 229¢€-08 983¢-18 10 3486407
] 0.1 6 24E-03 e 1.08£-08 1.08E+08 1.80E-02 022 22908 9.08¢-18 10 3168407
[} o1 S 24E-03 314 1.86E-08 1.89E+08 1.808-02 0 2.20€-08 8.206-18 10 2168407
7 01 6.24€-03 314 1.90E-08 221E+08 1.80£-02 022 2.20E-08 T.A0E-18 10 3.16E+07
8 [ 3} 8.24E-03 14 1.88E-05 2082E«08 1.806-02 022 2.208-08 T.408-18 10 3.1684Q7
9 0.1 6.24€-03 314 1.96E-08 2.84E+08 1.008-02 022 2.208-08 1.026-16 10 2168407
10 01 6.24E-03 314 1.88E-08 JASE«08 1.80E-02 02 2.20E-08 0.00E-18 10 3168407
1" 01 8.24E-03 3.4 1.08E-08 J47E08 1.00€-02 o 2.20E-08 G.44E-10 10 108+07
12 01 8.24E-03 34 1.98E-08 3.78E+08 1.80€-02 022 220808 8.16E-18 10 3.18E407
19 ot 8.24E-03 314 1.98E-08 4.10E+08 1.808-02 022 220E-08 8.03E-18 B ) 3.16E+07
14 0.1 8.24E-03 314 1.68E-08 4.42E+08 1.00E-02 022 2.208-08 G.13E-18 10 3.16E+07
15 01  0.24E-03 314 1.90E-05 4.73E+08 1.806-02 022 2.20€-08 B8.85E-18 10 3.168+07
18 01 8.24€-03 3.14 1.98E.08 8 05E+08 1.80602 022 2.29€.08 S.8E-18 10 3.188«07
7 01 6.24E-03 3.4 1.06E-08 8.38E+08 1.00E-02 0.22 229608 8.23&-18 10 310807
18 01 6.24E-03 ERT 1.80E-08 8.68E+08 1.00E-02 022 220E.08 8.09€-16 10 3.18E+07
19 o1 8 24E-03 3.14 1.96E-05 8.09E+08 1.80E-02 022 2 20€-08 4.98E-18 10 3.108407
2 0.t 0.24E-03 14 1.08E-08 8 ME+08 1.00€-02 022 2.20€-08 4.04E-18 10 3.188+07
2 01 6.24€-03 314 1.98E-08 6.02E+08 1.80E-02 022 2.206-08 4.73E-16 10 3168407
2 01 5.24E.03 314 1.08E-08 0.04E+08 1.00€-02 022 2.20€-08 4.63E-18 10 $3.18E+07
23 01 6.24E-03 3.4 1.96E£-08 T7.26E+08 1.806-02 022 2.208.08 4.038-18 10 3158407
24 0.1 S2UE 314 1.98E-08 TO7E+08 1.00E-02 o2 229808 4.44E-18 1° 188407
20 01 B8.24€-03 3.4 1.08E-08 7.80E+08 1.80E-02 022 2208-00 4.3%e-18 10 $.468+07

26 0.1 8.248-03 3.14 1.96E-08 8.20E+08 1,00€-02 03 2.206-08 i
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BUILDING NO. 3

BASEMENT
VOLATILIZATION OF HEPTACHLOR EPOXIDE
FROM CEILING SURFACES
Hwang DeFalco Model
Naw ExDel H Cs
matft [~ ]
where: Na» Instanteneous emission fux rate (glcrw’-s)
En S0t (or medum) porostly) (wrisess)
Deis Effective dffusity In soll (cm™) = DIx E*®
O Offfusion coefficient in air (cm'/s)
x= P(3.04)
te Time from samping (s)
He Hervy's Low Constent (dmensioniess form)
Kds Sollwater partion cosficlent (cm™Ag) = Koc x f 022
Koc® Orgenic carbon water parfSon cosfficient (cm’x) | 2.20E+02]
foc= Fraction of organic carbon in matertal (9%)) | 0001]
Css Inital concentration in soll or medium (o))
Cuipe (Caitrg) ' oo’ 0.0004
Cwipe (Cailng) (o) 4E-10]
Calculation of Del Del= OIXE'®
[ E Del
om's univess| cm’)
1.12€-02 0.1 6.24E
Calculstion of a ae Del xE
E (P8 x (1-E) X KdM)
ColculationofCo Cs = Cwipe xCFip, xd
Cwipe CF d ’ Cs
1 (v fem) (gom’)
0.0004 1.00E-08 1 24 1.67E-10
Calculation of Ne Na» ExDel H Cs
=atf® [
3 [ . a 1 H " Ka Cs u-]
(1rvtess) (em'm)  (uiess) (cm's) (9  (uiess) (i) (00 (ghm'e)
o1 8.24€-03 314 196E-06  7.68E+08 1.80E-02 [X-] 167810 3T
Calculstion of Avg Na AvgNa (T = 25¢r) o2 Na(Tw)
Ne Avgita
] )
2E17____ 0.48E-17)

Paget - L 1]




BUILDING NO. 3

BASEMENT
VOLATILIZATION OF HEPTACHLOR EPOXIDE
FROM CEILING BURFACES

Yoar E Del " a 1 H Kd Cs Ne] inlleiConc Na Feaclor Time Mass Lost
(unitess) (om's)  (uritess) (cm'm) () (uitese) {cm'g) %)  (gom'e) (oemh  (gem'e)  (unitese) (vec) (oem’)
180 0.4 0.24E-03 314 1.98E-08 1.00E4+00 1.80E-02 022 1.97E-10 9.07E-13) 4.00E-10 101E-18 10 3.16E+07 0.00E-10
1 0.1 8.24E-03 3.14 1.98E-08 J.10E+07 1.60E-02 022 1678-10 ‘.ﬂ!-lcl -1.09€-10 1.14E-18 10 3.16B+07 3.00E-10
2 0.1 8.24E-03 314 1.68E-00 6.31E+«07 1.806-02 022 167€-10 1.14E-16 -4.G0E-10 0.328-17 10 3108407 2048-10
3 0t S 24E-03 kR 1.93E-08 0.46E+07 1.808-02 022 1.67E-10 9.32€-17 -T63E-10 - 0.07€-17 10 316E+07 2.58E-10
4 0.1 6.24E-03 bR 1.08E-08 1.26E408 1.80E-02 0.22 1.67E-10 8.07E-17 -1.026-09 122617 10 3168407 2.20E-10
[} 01 0.24E-00 314 188E-08 1.58E+08 1.80E-02 o2 1.67E-10 1.22€-17 -1.286-00 G.89E-17 10 3.108+07 208E-10
[ ] (A ] 8.24E-03 314 1.08E-08 1.89€+08 1.80E-02 022 1.67E-10 0.09E-17 -1.48E-08 6.108-17 10 3168407 1.92€-10
7 01 8.24E-03 314 1.98E-08 221E+08 1.00E-02 0.22 1.67E-10 6.10E-17| -1.00E-00 SME7 10 3.16E407 1.008-10
a 01 8 24E03 bR 1) 1.98E-08 282E+08 1.80€-02 on 1.67E-10 B.ME-17 -1.83E-00 8.38E-17 10 318E407 1.70E-10
[} 01 §.24E-09 34 1.98E-08 2.04E+00 1.80E-02 0.22 1.67E-10 8.388-17 -2.00E-09 S.HE1? 10 210E+07 1.016-10
10 01 8.24E-03 314 1.88E-06 J.16E+08 1.80E-02 022 1.67€-10 S.11E-17 -2.18E-00 407E-17 10 3,158+07 1.04E-10
1" 01 08 246-03 314 1.98E-08 347E+08 1.008-02 022 1.078-10 487€-17 -2.31E-00 4.08E-17 10 3188407 147810
12 01 0.24E-03 314 198E-03 J.78E+08 1.80€-02 022 1.676-10 4.06E-17 -2.405-09 4 48E-17 10 3168407 1.4E-10
13 01 S.24E-03 LR 7 1.86E-05 4.10E+08 1.00E-02 022 1.67E€-10 4.48E-17 -2.860E-00 432817 10 3.18E«07 1.30E-10
14 01 8.24E-03 314 1.90E-00 4.42E+08 1.80E-02 0.2 1.87E-10 4328617 -2.713E-00 497817 10 3.16E+07 131810
] 0.1 S.24E-00 3.14 1.08E-08 A.73E+08 1.606-02 022 1.67€-10 4ATE-17 -2.872-00 4.04B-17 10 3188407 12718-10
16 [ 2] 8 4€E-03 3.14 1.98E-05 8.05E+08 1.80E-02 022 1.67E-10 A04E-17 -2.99€-09 302€E-17 10 3108407 123210
17 3] 8. 24E00 314 1.96€-08 8.38E+08 1.60E-02 0 1.67€-10 J92€-17 ~Q12E-00 3.81E-17 10 3188407 1.208-10
18 0.1 8.24E-03 3.14 1.88E-08 8.63E+03 1.00E-02 022 167610 J3.81E-17, -3.24E-09 3.708-17 10 ERL 2 117810
19 0.1 8.24E-03 314 1.90€E-00 S.98E+00 1.808-02 02 1.07€-10 J.70E-17 «3.38£-09 361E-17 10 3108407 1.148-10
20 01 6.24E-03 314 183E-08 G.31E+08 1.80E-02 022 167€-10 3G1E-17 -347€-09 3.62E-17 10 188407 1.116-10
21 0. 0.24E-03 314 1.98E-03 6.02€+08 1.808-02 0.2 1.67€-10 J02€-17 «3.08E-00 J448-17 w0 3168407 1.088-10
2 0.1 8.24E-03 314 198E.08 O.04E«08 1.008-02 022 1.67€.10 344E.17 -3 69E-00 LI7E-17 0 3 158407 1.088-10
23 0.t S.24E-00 314 1.90E-08 7.26E+08 1.80E-02 022 1.67€-10 3.37E-17, «3.70€-00 3.208-17 10 3.16E¢07 1.04%-10
2 (2] G.24E-00 34 1.93E-08 7.67E+08 180E-02 022 1.87€-10 3.208-17 ~J.90E-00 IE-17 10 - 1GEWT 1.028-10
F 01 S 4E0 e 1.90E-08 7.88E+08 1.80£-02 022 187610 I.E-17 -4 00F-00 AITE17 10 2165407 0.008-11

26 [X] £.248-03 3.4 100808  8.208+08 1.808-02 022 $678-10 _ 3.47E.17] AVERAGE
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BUILDING NO. 3

BASEMENT

CALCULATION OF AIR CONCENTRATIONS

PCBs

Equation Ca = (E xCF1 xt, x CF2) / (V x CF3)

Where: Ca= Predicted air concentration in bullding (mg/m?
E= Average emission rate from all sources (g/s)
te= Air exchange rate (hr)
= Volume of room (cm?)
CF1= Unit conversion factor (s/hr)
CF2= Unit conversion factor (mg/g)
CF3= Unit conversion factor (m%cm?)
AverageNa  Applicable Emission Rate
Source _(g/cm®s) _ Area (cm?) (@/s)
Floor 7.29E-15 2.70E+07 1.87E-07
Wall 1.83E-15 1.47E+07 2.70E-08
Ceiling 1.17€-14 1.35E+08 1.58E-08
Total 1.80E-06
Chemical " E CF1 . te CF2 CF3 Vv Ca
(g/s) (s/hn) (0 (mg/g) (m*/cm’) (cm?) (mg/m*)
Total PCBs 1.80E-06 36800 0.233 1000 1.00E-06 3.20E+10 4.60E-06

- I\SE03549\inafAIRBMPCB.XLS [TotalAirConc]

/408 4.04 PM



BUILDING NO. 3
BASEMENT
VOLATILIZATION OF PCBs
FROM FLOOR SURFACES

Hwang DeFaico Model
Na= ExDel H___Cs
(matf® 7]
where: Ne = Instantansous emission fu rate (gicm’-s)
E= Soll {or medium) porosity) (unitess)
Del= Effective dffushety in soll (cm/s) = DIx E*9
[ DMiasion cosficient in air (cm’s)
R PI{3.14)
ts Time from sampling (s)
He= Henry's Lew Constant (mensioniess form)
Kd» ~  Solwater pariiion cosficlert (cm’ig) =
Koce Organic carbon waler partton cosfiiclent {om’sg)
foce Fraction of orgenic carbon in meteriel (g%)
Cae inial concentretion in sotf or medum (9%0) ‘
Cwipe (Floor) {ngrem’) —
Owipe (Floor) (orom’) L

" Caleulstion of Del Dei= DIxE®

il L

:

%] E Del
em's)  (unitess cm®s,
1.78E-02 0.1 8.18E03

Calculationofa - as Dol x €
€ «(Ps x (1-E) x KdM)

Ded - E Ps Kd H o
cm's) _ (unitess) o’ Car.)
8.19E-03 0.1 24 43  3.63&502 . 628-08

Calculstion of Ce Cs = OnipexCFipyxd

COwipe CF d [ Cs|
om)
1.268 _ 1.00E-00 1 24 G.286-07,

Calculation of Na Nee= ExDet H Cs
matf® 7]

e Oel " a t H Kd Cs Na
(witoss)  (cn's)  (uritess)  (cm'm) (o) (uitess)  (om'y) %)  (gom'e)

0.1  5.198-0 314 202608 7.00E«08 3.03E-02 60 0.20807 I.l‘l-ﬂl

Caleutetion of Avg Na Mooy Na (T = 20} 2 Na (T )

Na  AwNe
4 o
364E-18 _ 7.208.18

[ 1] L 1L 1 ]




BUILDING NO. 3

BASEMENT
VOLATILIZATION OF PCBs
FROM FLOOR SURFACES
Yeor Del " a t H “ Ce Na| InRal Conc Na Factor me
(wiess)  (om's)  (wiless)  (ew'm) (0) (uiess)  (cm'y) (0% (okmle)| (plom’) (gkm's)  (uniess) (eec)
138¢ 0.1 B.19€E03 J14 2052600 100E+00 IBIE-O2 830 8.28E07 1.026-10] 1.27E-08 1.82E-M4 10 J10E+07
1 01 B8.19E-03 314 28208 3 GE«O7 IBIE-02 830 G.28E07 1.02€-14] 1.21E08 129E-14 10 31GE«0O7
2 01 B.19E0) 314 2082608 6.ME« 0T 38302 830 06.20607 1.206-14] 1.17E08 1.03E-14 10  J.16E«07
3 0.1 B8.19E-03 314 252608 9040E+07 IBIE02 630 ©6.28E07 105E-14] 1.14E-08 ©.11E-18 10 J1CE«07
4 01 B19E03 314 2062608 126E«08 383E02 630 G20E-07 O.11E-15] 111608 Q8.10E-18 10 L ICE«07
] 0.1 B8.16E-0d 314 202E-08 1.68E«08 I03E-02 830 O6.26E07 O.16E-18] 1.08E-08 7.44E-18 10  J.18E+07
[} 01 0819603 314 252608 1.89E«08 36302 630 O6.20E-07 T44E-18] 1.00E08 O.89E-18 10 310607
7 01 681903 314 2062608 221E+«08 3802 030 G6.26E07 6O80E-18] 1.04E-08 G44E-18 10 3.16E+07
[} 0.1 S8.19E-03 314 2.025-0_0 2826408 38302 630 S8.28F-07 G44E-18] 102608 6.07E-18 10 3.16E«07
9 0.1 O8.19E-03 394 2052608 284E+08 303602 830 ©6.20E-07 OO7E-16] 998E-07 0.76E-18 10  210E«07
10 0.1 G6.19€-03 314 2062E-08 3_.1550“ 363E-02 830 ©.28E-07 O6.76E-18] 9B80E-07 O0.49E-18 10 J.16E«07
1" 01 B8.19E-03 314 282808 J47E«08 IBIE-02 830 OG.20E-07 O49E-15] 902607 OG.2¢E-18 10 2156407
172 01 019803 344 2062E08 JT8E408 IBIE2 630 O0.28E07 O0.20E-18| 04BEO7T SOBE-18 10 2158407
13. 01  B19E-0) 314 2062608 4.10E+08 IBIE-02 630 620807 OGO08E-10] 9.30E-07 4.87E-18 10 2108407
14 01 O8.19E-03 314 262E-08 442E«08 3002 630 O.28F-07 487E-15] 9.14E07 4.TOE-18 10 108407
10 01 G190 314 830 800€-07 466E-18 10 3.16E«07
18 01 019603 3144 830 B883E-07 442613 10 210807
17 01 819E03 3.14 630 SMEOT A4.20E-18 10 216E«07
1® 0t 816E03 314 <] $88EQ7 4.1QE-18 10 318807
19 0.1 O.19E-03 I 630 8.44E-0T 4.07B-18 10  D.188+07
20 0.1 &.10E-00 3N 830 832607 3N6E-18 10 2.188407
21 01 O8.10E-03 214 830 8.10E-07 ) 8SE-18 10  2.158+07
n 0.1 O 19E-03 3.14 630 8.07EQ7 3.00E-18 10 J.16E«07
2 01 8 19E-03 314 830 TO3E07 3T2E-18 10 316807
24 01 B.19E0) 344 .~ ] T.83E-07 JG4E-8 10 3108+07
b ] 0.1  B8.196-03 314 830 1.72607 3O1E-18 10  J.108+07
b 01 8.19€-0) 314 830
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BUILDING NO. 3
BASEMENT
VOLATILIZATION OF PCBs
FROM FLOOR BURFACES

Decrease In Emtssion Flux with Time

1008-18

00024000 § Y ¥ FCREERE e
- N " ¢ e~ an ’ - ’ ’ , ’ ’ = ' e . ‘ “ n ‘ .
Voars after prosent Time

Decrease in Concentration on Surfaces se a Result of Volatitizetien

HONOIIIAILPCE 100 JHPCRMg Pope OOy



BUILDING NO. 3

BASEMENT
NOLATAIZATION OF PCBs
FROM VERTICAL SURFACES
Hwang DeFaico Mods!
Nee ExDel H Cs
) Xd
whore: Ne Instantsneous emission fux rate (gm’-s)
Ex Sok {or medium) poroelty) (ritess)
Dei= Effectve dfushity In soli (cm’/s) » DI x E*®
Ol Diffusion cosfiiclent In elr {cm’As)
xe PM(3.14) )
t= Time trom samping (s)
He Hervy's Luw Conetart (amensioriess form)
Kd= Soltwaier parttion cosfcient (cm®/g) = Koc x foc ) 630
Koc e Organic carbon weler perttion costiclent (cm®fp) 6.30E+08
focs Fraction of organic Carbon n materiel (gg) 0,001
. Cs» Irtflal conceniration in soll or medkm (g/g)
Cwipe (Wal) (nge’)| 0319
Cwipe (Wal) (o%em)|_0.000000319)
Calcutation of Del Del= DIXE™®
D E Del
em’ss) unitess cm'fs)
1.76E-02 0.1 8.19€-03
Caiculation of @ as Del XE
E +{Ps x(1-E) x KdH)
Del - [3 Ps Xd H o
e’ unifess am’) unitess cm'A)
8.19E-03 0.1 24 830 363E-02 282E-08
Caiculation of Cs Cs= Cwipe xCF/ip. xd
Cwips CF d ) Cs
[om)]
0319 1.00E-08 [} 24 1.33E-07
Calculation of Na Nas= ExDel H Cs
ratp® Kd
[ Del ® a t H [7] ) Na
(unitess) (om's)  (uiess) (') (8} (uttens) (orig) 00 (oem’s)
0.1 0.19€-03 314 202608 78SEe08 36302 830 13307 urs-ul
Cakulation of Avg Na AvgNa (T = 260) =2 Na (Tw)
[™ AwgNe
gov's -
4781 1.83E-18)
1928 IREMREMPCD J18 JUPCoWE Pugn s



BUILDING NO. 3

BASEMENT
VOLATILIZATION OF PCBs
FROM VERTICAL S8URFACES

Your E Del = a t H 4 Cs Na| iniiel Cone: Ne Fector Time Mess Lost
(witess)  (om'h)  (wiess) (o) ™  (wwese)  (om'ip W0 (ooma)l (o) (gmle)  (uitess) )
100¢ 0.1 8.19E-03 34 262€-08 1.00E+00 3.836-02 830 1.23E07 267€-11 3.19€E-07 4.88E-18 10 A18E+07 1.48E-08
1 0.1 8.19€E-03 .14 282E-08 3.18E+07 38302 630 1.33E-07 4.88E-10 3.05E-07 3. 24B-18 10 J.15E+07 1.02€-08
2 ot 8.19E-03 314 2.02€-08 6. 3E07 363E-02 830 133607 3.24E-18 2.04E-07 2.68E-18 10 318E07 8.20€-00
3 01 8.19E-03 3 202E-08 S.48E4 07 3.636-02 830 1.336-07 2086-18 2.88E-07 2.208-18 10 3188407 71.23E-00
4 [ 3] 8.19E-03 314 2.52E-08 1.26E+08 3.036-02 630 133607 229€-18) 2.79€-07 200818 10 3.16E«Q7 G.48E-00
8 01 8.19E£-03 314 282E.08 188£+08 3.836-02 83 1.33E-07 2.08E-18 2.72€.07 1.876-16 10 3.18E+07 G.008-00
[ ) 0.1 8.19E-03 314 2062€-08 1.09E+08 JBIE-02 830 1.336-07 1.87E-18 2.008-07 1.738-18 10 3.108«07 0.48E-00
7 01 8.19€-03 34 202E-08 221E+08 353602 430 1.33E-07 1.73€-18 261E-07 102€-18 10 3168407 SAE08
[} 01 8.19E-03 14 2.52€E-08 2.82€+08 3.836-02 83 133807 1.82€-18 2.8¢€-07 1.63&-16 10 3.158+07 4.528-00
9 01 8.19E-03 314 2.62€-08 2.84E+08 3.538-02 83 1.338-07 1.03€-18| 261€-07 1.45E-18 10 3168407 4071800
10 01 8.19E-03 314 262€-08 3.16E+08 383602 630 1.33E.07 1.45€-18 2.48E-07 1.38E-10 10 3.168+07 4.3E-00
1 01 8 19E-03 314 202€-08 3 47€+08 3.03E-02 030 1.208-07 1.36E-16, 242807 1.32€-16 10 3100407 417800
12 o1 8 19E-0) J14 202808 J788«08 3 03E-02 830 1.33207 1.328-10, 2.308-07 1.27€-18 10 3.100+07 401800
7 01 8.19E-03 314 252€-08 4.10E+08 383602 630 1.33&07 1.27€-18, 2.ME-07 1.238-18 10 3168407 3.00E-00
14 o1 8 19E€-03 314 262€-08 4 42E+08 3.83£-02 8% 133207 ¥ 23€-18| 2.30€-07 1.18E-18 10 3.10E+07 173800
16 01 8 19€-03 314 202E-08 4.73E+08 363E-02 030 1.338-07 1.18E-16 2.26E-07 1.106-18 10 3106407 INED
10 o1 8.19E-03 bAT) 282E-08 S 03E+08 38302 - 830 1.33&-07 1.16E-18| 2.E-07 1.41E-18 10 3.16€+07 381800
17 a1 S.19E-03 314 282608 8.36E+08 383602 530 13807 1.11E€-10 2.19€-07 1.00E-18 10 3168407 41800
18 0.1 8 19E-03 kAL 2.02€-08 6 68E+08 38302 8% 1.338-07 1.08E-18 2.16E-07 1.08E-16 10 3108407 3.02¢.00
19 01 8 1SE-03 314 202€.08 8 99E+08 38302 830 1.33807 1.06€E-18 212607 1.028-16 10 318807 3. DE00
20 01 8.19E-03 314 2062€-08 G IE«08 8- 630 1.33807 1.02€-18; 2.006-07 1.008-18 10 3.188+07 316600
2 3} 8 19E-03 AT 282¢-08 G.62E+00 I 63E-02 830 1.336.07 1.006-18| 2 08E-07 S.77TE-10 10 3182407 $3.00E-00
n 0.1 8 19E-03 3N 202E-08 B.04E+08 3.83E-02 830 133807 0.7TTE-16 203807 0SeE-18 0 3.16E+07 3.018-00
2 0.1 8.19€E-03 314 2062€-08 7.20€+08 3.038-02 630 1.338-07 906e-10 2.008-07 0.26&-16 10 3.108+07 200800
b1 01 8.19E-03 I 2082E-08 T.67E+08 3.63E-02 80 1.338-07 9.38E-10 1.97E-07 9.172-18 10 3.108+07 2.008-00
28 0.1 8.19E-03 314 282608 7.88E+08 3.63-02 830 1.23807 9.17E-19 1.048-07 §.008-10 10 216807 20800

28 01 8.19€-03 314 262608 _ 870E«08 38302 6% 8.90€-10

[ 1]




BUILDING NO. 3
BASEMENT
VOLATILIZATION OF PCBs
FROM CEILING BURFACES
Hwang DeFalco Mode!
Nas= £ x Dol H Cs
rat)t (7]
where: Na = instantansous emission fhox rate (gem’-s)
Ee Soll (of madium) parosity) (uitess)
Dels Effectve dffushdty in soll (cm’/s) @ Di x E°®
D= Otffusion cosficlent In air (cmls)
xe P1(3.14)
te Time from samping (s)
Ha Herry's Law Conetant (dmensioniess form)
Kd= Soléweter partfon cosfficient (cm?g) « Koc x f 830
Koc = Organic cerbon waler perion coafficient (cm’/g) 8.30E 408
foc = Fracton of organic carbon inmaterisl (9g) L 0001]
Cs= nitel tn soll or medium (g)
Cwipe (Celing) (ngomh] 2034
Cwips (Calting) (ghem’)
Calculation of Del Dele DIXE'™
o € Det
cm'ls uritess| em'ls)
1.75E-02 0.9 8.19€03
Calculationof as Del xE
€ #(Ps x (1-E) x KdH)
De - [3 Ps B H o
em’A) unifiess| em’ unitess cm’fs)
8.19E-03 0.1 24 630 3.63E-02 207€-08

" Calculstion of Ce

Cs = Cwipe xCFip, xd

Cwipe CF d P Cs
) fong)  (om) {gfo’)
2034 1.00E-08 1 24 848E-07
Celculation of Ne Na = ExDel H Cs
: xat)®* (7]
: E Oel L a t H Kd Cs Na|
(unitess) (cm'n) (unitess) (om') (s) (unitese) (om'i) 9%) (ofom’s)
01 8.19E-03 LR 2082¢-08 T.80E+00 3.83E-02 630 8.43E07 GHE-WI
Calculation of Avg Na AvgNe (T = 20p) =2 Na(Tw)
Ne AvgNe
gom'-s -+
8.85E-18 1.17E-14

Papp ¥
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BUILDING NO. 3

BASEMENT
VOLATLIZATION OF PCBe
FROM CEILING SURFACES

Your E [ ] L] a t H d Cs Na| inNeiConc Na Factor Time Mase Lost
(writese) (cm'm)  (unitess) (cm'hs) () (uitesn) (em'g) oW  (gem's) (oem)  (pom's)  (iess) (o0c) (oon®)
1s8c 01 8.19€-03 AL 282€-08 1.00E+00 3.638-02 630 B.48E-07 1.64E-10 203E-00 2026-14 10 3.168+07 0.22¢-08
t 01 8.16E-03 314 262€-08 3. A8E+07 303602 030 8.40E-07 292€-14 1.04E€-00 207E-14 10 3.108+07 6.028-08
2 [ A) 8.19€-03 314 282€-08 0.31E«07 383802 830 8.48E-07 207E-14 1.88E.08 1.006-14 10 3.188+07 0.328.00
3 0.1 8.10E-03 e 262€.08 9.46E+07 36302 630 1.82€-06 1.408-14 10 3168407 4.61E-08
4 01 8.10€-03 kX! 262€-08 1.26E+08 A8IE02 830 1.78E-08 1.3E-14 10 J.A5E«Q7 412508
) 01 0.196-03 314 282€-08 1.58E+08 363£-02 63 1.74E.08 1.196-14 10 315807 3. TeE-08
[} 0.4 8.19€-03 3.14 2.52€-08 1.89E+08 363602 830 1.70E-08 1.10E-14 10 18«07 3.402-08
7 0.1 8.19€-03 314 262E.08 221E+08 363E-M 530 1.06E-06 1.03E-14 10 3.16E407 3.208-08
8 [ 2] 8.19E-03 3.14 282608 2062E+08 303602 830 1.83E-08 9.T4E-18 10 3.16E+07 307800
[} 0.1 8.19E-03 .14 2062808 2.84E«08 3.038.02 630 1.00E-08 0.242-10 10 18807 201600
10 0.1 8.19€-03 314 262¢€-08 JABE«08 363602 630 1.87E-08 8818-18 10 3.16E¢07 2.708-08
1" 01 8.19E€.03 .14 282€-08 3.47E+08 3.03E-02 80 1.64£-08 8.44E-18 10 3168407 2.082-08
12 0.1 8.10E-03 d.14 2062€-08 3.78E+08 383802 8 1.62€-00 8.118-18 10 3.16E+07 2.008-08
13 01 8.19€-03 314 262608 4.10E+08 3.038-02 830 1.49E-08 T81E-18 10 218E+07 240808
14 0.t 8.19E-03 3.14 2062E-08 4.42€408 3.63£-02 830 1.47E-08 7.68€-10 10 3.16E+07 230808
18 0.1 8.19E-03 3.14 2.82€-00 4.TIE«08 3.03E-02 030 1.44E-08 1.31E-10 10 3.1GE«O7 2.208-08
16 01 8.10€-03 3.14 282608 5.05E+08 3.63E-02 830 1.42¢-08 7.00E-18 10 J18E407 22450
17 0.1 8.19E-03 4 262€-08 0.36E+08 J.63E-02 830 1.40E-08 0.006-18 10 3488007 2471808
18 0.1 8.19E€-03 314 2052608 8.08E+08 3.038-02 830 1.38E-08 0.TOE-18 10 3.182+07 211808
19 01 8.19E-03 314 262€-08 6.99E+08 J.636-02 8% 1.388-08 O.04E-18 10 3188407 200¢-08
20 0.1 0.19E-03 314 262E-08 G.J1E+08 383602 830 1.33E-08 0.208-18 10 3.108407 201608
21 0. 0.19€-03 314 202€6-08 6.62E+08 383802 830 131808 0.238-18 10 3.108¢07 197808
<] 2] 8.19E-03 314 2062€-08 G.04E+08 38302 630 1206-08 0.008-18 10 3.158+07 192608
23 o1 8.19€-03 3t 202¢-08 7.208+08 3.63802 630 127800 os7E-10 10 3.108+07 1.888-00
b 0.1 8.19€-03 314 262€-08 7.67€+08 3.638-02 630 126E-08 688818 10 188407 154808
2 01 8.19€-00 3.14 282€-08 7.88E4+08 303502 630 1. 24E-08 [ %3 ) 10 390407 181800

26 01 819603 314 202608 6208408 383802 AVERAGE
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APPENDIX F
EXPOSURE AND RISK CALCULATIONS
FIRST LEVEL



TABLE F-1

BUILDING NO. 3
FIRST LEVEL
CALCULATION OF RISKS
Dermal contact with Interior Surfaces
Equation Cy.,™ (Coosr * Ceotnd) where: Clour™ Chemical concentration on floor surfaces (mgfem?)
Coupn® Cwall Cung™  Chemical concentration on csiling surfaces (mg/lem®)
intake = ( (Coow X 5Aw X CRisw )} * (Crgn X SAug X CRusgp) X AB x CF)/(BW X AT) 8Agy= Surface area of fow contact surfaces (cm?)
Risk = intake x SF CRpu™ Percentage of contact with low contact surfaces (unitiess)
HQ= intake/RD SAp™ Surface area of high contact surfaces (cm’)
CRug = Percentage of contact with high contact surfaces (unitiess)
AB= Dermal absorplion extent (unitiess)
CF= Unkt conversion factor (mg/mg)
BW=  Body weight (ko)
ATce Averaging time, carcinogens (dy)
ATnc= Aversging time, noncarcinogens (dy)
SF= Cancer slope factor (mgikg-dy'')
RD= Non-carcinogenic Reference Dose (mg/kg-dy)
Risk= Excess [fstime cancer risk (unitiess)
HQs= Non-carcinogenic Hazard Quctient
Dermal contact with Surfaces m— - —————
Chemical Cooor Ceotrg [ SAon CRuw Cupr SAup Chun AB CF BW ATe intake S§F Risk |
gen?) __ggien) _ Ggfon) ___ (o) m) _(ventsyent) (eriovont) _(urkiess  (mphgrop (mphgrop’_(unitess) |
Total PCBs 843 0.083 4247 2.7CE+08 0.0005 0.011 2.58E+07 0.001 0.0138 1E-03 T0 25550' 4.36E-08 17 se-osi
Equation Intake = (Cou X IRXET xEF xED )/ (BW x AT) where: Ca® Chemical concentration in alr (mg/m®)
Risk = intake x SF IR= Inhalation rate (m*hr)
HO = intake/RID ET= Exposure timse (hi/dy)
EF= Exposure frequency (events/year)
ED= Exposure duration (yv)
BW= Body weight (kg)
AT= Averaging time (dy)
Inhalation —
Chem Ca L ET EF ED BW Alc Tntake SF Rk ||
g 'm0 i) () O @ H(mphgdy) (mplgdp® (unitoss)
Total PCBs 401E.04 083 8 250 28 70 255.'0" 9.30E-08 1.7 TE-(BH

RISK SUMMARY

LIEOIHAMEARBKFLR1.)0.8 (RiskAllDats)

48 237 PM




BUILDING NO. 3

FIRST LEVEL
CALCULATION OF AIR CONCENTRATIONS
PCBs
Equation Ca = (E x CF1 xt, x CF2) I_(V x CF3)
Where: Ca= Predicted air concentration in building (mg/m°)
E= Average emission rate from all sources (g/s)
te= Air exchange rate (hr)
V= Volume of room (cm’)
CFt1 = Unit conversion factor (s/hr)
CF2= _ Unit conversion factor (mg/g)
CF3 = Unit conversion factor (m%cm?)
AverageNa  Applicable Emission Rate
Source (g/om’-s)  Area (cm?) @ls)
Floor Core 2.00E-13 1.35E+08 2.T0E-05
Wall Core 2.55E-14 2.58E+07 6.59E-07
Wall Wipes 8.32E-17  (not used)
Ceiling Wipes 4.89E-16 1.35E+08 6.60E-08
Total 2.77E-05
Chemical E CF1 t CF2 CF3 v Ca
@'s) (s/hn) () (mg/g) (m*cm®) (cm?) (mg/m’)
Total PCBs 2.77E-05 3600 0.233 1000 1.00E-06 5.80E+10 4.01E-04

I:\SE03548\VinalIRFLR1.XLS [TotalAtrConc)

G/4/08 3:45 PM
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BUILDING NO 3

FIRST LEVEL
N VOLATILIZATION OF PCBs
FROM FLOOR SURFACES
Hwang DeFaico Model
Nas E x Dol H Cs
ratft Kd
where: Na= Instantaneous emission A rete (gicm’.s)
Es oM (or medum) porosty) {uritess)
Del= ENocive dffushy In 90l (cm’s) = DI x Y2
oe Difhusion cosficlent In air (cm?s)
xe A(3.14) e
t- “Vime from wamplng (s)
He Herry's Law Conetart (dmensioniess form)
Kde Solwaier parttion cosficient (cm¥ig) » Koc x foc 630
Koc = Orgenic carbon water perfiion cosficlent (cm’/g) 6.30€ 406
foce Fraction of orgenic carbon in materiel (9) i 0.001
Cs= Caoncentretion in core (0/g) 1.4SE-08|
Cwe Conceniration on sutece (ugira’)
Cwe Concentrion on surface (gkcm’)
Calculstion of Del Dele DIXE®
D E Del
{cm'n 8] Y
170€-02 01 0.18E0)
Caicuistionof a ae Del xE -
€ H{p x (1-E)x KdM)
Del € [ Kd H a
cm'A)  (uniless, Cur unitess, em'my]
8.19E-03 0.1 24 630 363E02 262€08
Caleutation of Cwipe Cwipe= Caxp. xd
Cs [} ’ Owipe’
1
1.45€-05 08 24 1.74€-08)
Calculstion of Ne Nase ExDel H Cs
(xa® 7]
E Dol ] a ] H 7] Cs Ne
(uritess) (cm'n)  (witens) (em'm) (9)  (unitess) (e’ 00 (pem's)
01 G190 14 282608 7T68E+08 IBIE02 830 145608 1.“-13'
Calculation of Avg Na Aoy Na (T = 20¢) o2 Na (T y)
Ne Avgia
s .
1.00E-13 __ 2.008-13

Pape3 L2 1.}




BUILDING NO 3

FIRST LEVEL
VOLATILIZATION OF PCBs
FROM FLOOR SURFACES

Yoor E Dol ] a t H Cs Na Factor Time
(uitess)  (cw'h)  (witess)  (cm'm) ) (mitess)  (cm'lp) (0% (oem's)  (mitess)  (sc)
1s0c 0t 8.19€-03 314 262608 1006400 383E-02 630 14805 8.00E-13 10  J.18E+07
1 01 819EQ 314 262608 IASEHOT  IBIE-02 145608 3B4E-13 10 J13E07
2 0t 8.19E-03 314 252E-08 OGI1EOT IBIE-02 830  1.4%E08 288E-13 10 J.18E«07
3 01 8.19E-03 314 2062E-08 946E+« 07T IBIE02 630 1.45E-08 260E-13 10 JAB6E07
4 01  B.19EQ 314 262E-08 1.20E+08 3.03E-02 630 143608 224E-13 10 2466407
6 01 B8.18E03 314 262E08 158E+08 383E-02 830  1.45E.086 204E-13 10 L1087
6 0t B81WEO3 3.14 202608 1.88E408 J.03E-02 630 - 1.45€-08 1.80E-13 10 3.18E+07
7 0.1 8.19E-03 3.14 282E08 221E+08 363E-02 630 1.43€08 1.77€-13 10 166407
8 01 B8.19E03 314 2062E08 2352E+08  3.03E-02 630 143608 167E-13 10  3.18E¢07
[} 01 B8.19E-03 314 202608 284E+08 38IE-02 830 143608 1.58E-13 10 2188407
10 0t B8.19E-03 314 282E08 I 10E«08 ISIE02 630 1.45€08 161E-13 10 3108407
1" 01 819E-03 314 252E-08 J47E«08 IGIE-02 830  1.48E-08 1.44E-13 10 3.16E+07
12 01 B.19E-03 314  262E-08 378E«08  3B3E02 630 148600 1.39E-13 10 2.16E+07
13 01 819E-03 314 202E08 4.10E+08 JISIE-02 630 1.45E08 1.34E-13 10 J.188+07
14 01 819E-Q) 14 202600 442608 J0XE-02 830 140200 1.208-13 10 2138407
15 01 819603 314 202608 4736408 IBIE-02 830 149508 126E-13 10 188407
16 01 019600 314 2062E08 OGO0GE«08 3.03E-02 630 1.40E00 12113 10 2108407
17 0t 8.19€-03 344 262608 030E«08 382 630 148200 1.185-13 10 310807
18 01 8.19E03 314 262E08 SG8E«08 38302 830  1.48E-08 1.16E-13 10 3.18E+07
9 01 819503 314 202608 G6.009E+«08 3.53E-02 630 1.48E08 1.126-13 10 3108407
22 01 8.19E-0Q 314 262608 OME+08 353802 630 1.458.08 1.00E-13 10 2.16E+07
21 0t 8 10E€-00 314 282608 8626408 IBIE02 830 1.45805 1.07E-13 10 DA8E07
2 01 B19EQ 314 292608 G94E+08 03202 830  1.43208 104E-13 10 3.158«07
2 01 81960 314 2062608 7.26E+08 353E-02 630 1.458-03 1.02¢-13 10 3.18E¢07
24 01 819603 314  2062€08 7.67E«08 3.63E-02 630 1.46208 1.00€-13 10 3.18€07
23 0t 819603 314 202608 T.63E«08 JI0JE-02 630 14308 981814 10 3.108407

2 01 81060 314 282608 8205408 363602 830 149600

Poge s



Hwang DeFaico Model
Nas=

Calculation of Del

E x Dol

H Cs

(xaff*

whare: Na =
E=
Det»
Ois
xs
te
He
Kds
Koc =
foc=
Cs»

Cwips (Wel)
Cwipe (Wel)

Del= DixE'™

xd

Instantanecus emission fux rate (giem’-s)

Soll {or medium) poroally) (uritiess)

Effective dffusiMiy in soll (cm'/s) = DI x E®
Difusion coetcient in sir (cmfs)

P(3.94)

Time from sempling (s) .

Henry's Lew Constent (dmensioniess form)
SoMwaler parfion coefficient (cm’/g) = Koc x foc
Organic carbon water pariiion cosfficlent (cm®)
Fracton of organic carbon in meteriel (g/)

Inital concentrwion in soll or medium (9%9)

(o) unitess)

1.76E-02

01

Del
em’A
8.19E-03

Caleulation of &

Del xE
€ P x{4-E) x KdM)

BUILDING NO. 3
FIRST LEVEL

VOLATILIZATION OF PCBs
FROM VERTICAL BURFACES

Calculation of Cwipe

Owipe » Coxp, xd

]
{om)

» Owpe]
—(glow’).

EEQ

24 2.226-08

Calculstion of Na

Naw_

ExDel H Cs
(mat)*® (7]

Del

E ® a A t
" (unitess) (o) (uivese) () ®

H (7]
(uniiess) (cm'p) ()

Cs

.

01 8.10E-0 3.4 282€.08 7.88E400

3.638-02 630 1.058-08

wss-ﬁl

Calculation of Avg Ne

Avg Na (T = 20y} s2Na (Ty)

Ne Avge
-

e
1.28E-14 288E-14

LAY s P

Pages



BULDING NO. 3

FIRST-LEVEL
VOLATILIZATION OF PCBs
FROM VERTICAL SURFACES

Your E Del [ ] a t H L~ Cs Ne|  inial Conc Ne Fector Tme  Masslest
(uniBess) (cm's) (unftess) (cm'N) -(8) (uniess) (cm'ig) o (gom’-s) (ofm) (oom’e) (uniiess) (sec) (9kmwh)
A 01 8.19€-03 34 242€-08 1.00€+00 3163602 L 1068-08 3.88E-10 2.22¢-00 0.38E-14 10 316807 201807
1 (A} 8.19€-03 k8 L] 2.82E-08 3.13E407 3.83E-02 630 1.06E-08 0.38E-14 2.026-08 401E-14 10 3.18E+07 142€-07
2 0.1 8.19€-03 314 25208 0.31E«07 3.63E-02 630 1.88E-08 481E-14 1.88E-08 388E-14 10 3.18€407 1.186-07
3 0.1 8.19€-03 314 202€-08 9.46E+07 3.638-02 830 1.85E-08 J.68E-14 1.76E-08 J19E-14 10 3.158+07 101807
4 [ 3] 8.19€-03 314 2.62€-08 1.26E+08 3.635-02 630 1.85E-08 3.19€-14 1.68E-08 205E-14 10 3.16E+07 9.008-08
] ot 8.19E-03 E AL 262E-08 1.68E+08 3.03E-02 830 1.88€-00 2.85E-14 1.8TE-00 2.00E-14 10 3.188407 0.21E-08
] [ 3] 0.19E-00 kAL 2062€-08 1.88E+08 3.03E-02 630 1.658-00 200€-14 1.49€-00 241E-14 10 3168407 7.002-08
.7 0.1 8.19E-03 LA L] 262€-08 221E+08 363E-02 630 1.88E-08 241E-14 1.41E-08 2.26E-14 10 A16E407 111608
[} 0.t 8.19E-03 314 262608 2.82€+08 3.036-02 630 1.88E-00 2.26E-14 1.ME-00 2.13E-14 10 3.16E+07 0.71800
] (8} 8.19E-03 b A L] 252€-08 2.84E«08 363E-02 830 1.85E-00 213E-14 1.27€-08 202614 10 7 3108407 0.368-00
10 01 8 19€-.03 LR ) 282€-08 3.16E+08 3838-02 830 1.008-00 202€-14 1.21E-00 1.928-14 10 3.188+07 607808
" 0.1 8.18E-03 314 2.02€-08 347E+08 363E-02 630 1.06E-00 192€-14 1.158-08 1.84E-14 10 3.108+07 0.818.08
12 0.1 8.19€-03 314 2.62€-08 3.78E408 3.63E.02 6% 1.86&-00 1.84E-14 1.00€-08 1.1TE-14 10 3.158+07 8.08E-08
13 01 8.19€-03 R AL 2.62€-08 4.10E408 3.83E-02 630 1.85E-08 1.776-14 1.04E-08 1E-14 10 3.168407 6.38E-08
1 0.1 8.19€-03 3.14 202€-08 4.42E408 3.03E-02 830 1.85E-08 1.71E-14 9.822-07 1.05E-14 10 318807 0.19€.08
18 01 - B.19E-03 EA L) 2062E-08 4.73E+08 3.83E-02 630 1.858-08 1.63E-14 0.30€-07 1.80€-14 10 3.15E007 6.03E-08
1 0.1 8.19€-03 L AL 2.52E-08 6.06E+08 3.03E-02 630 1.06E-08 1.00E-14 O.T0E-07 1.668-14 10 3108407 400508
7 01 8.19€-03 3.4 2.02E-08 0.38E+03 3.03E-02 630 1.85E-00 1.06E-14 0.30€-07 1.606-14 1 3.16E+07 A.T4E08
13 01 8.19€-00 314 2.02€-08 6.60E+00 363E-02 630 188€-00 1.60£-14 7.838-07 1.488-14 10 3188407 402800
1 0.1 8.19E-03 b AL 282808 0.99E+08 3.63E-02 630 1.058-00 1.4€E-14 7.37€-07 1.436-14 10 3.16E+07 4.90E-08
2 0.1 8.19E-03 kAL 2.626-08 6.31E+08 3.63E-02 630 1.00E-08 1.43E-14 0.52€6-07 1.39€-14 10 J10E40T - 4. 3E-08
2 01 8.19€-03 344 262€.08 S.02E408 38302 83 1.06E.08 1.30€-14 G.48E-07 1.38E-14 w 3188407 420608
2 01 8.19E-0d EAL) 262600 G.94E08 3.038-02 [ 1.06E-00 $.38E-14 S.08E-07 1.23€-14 10 3188407 420808
2] (A 8.19€-03 EAL) 202E-08 1.25E400 383602 830 1.008-00 1.33E-14 S.63E-07 1.308-14 10 3108407 411808
24 01 8.19€-03 kAL 262608 7.87E+08 3.036-02 630 1.85E-00 1.306-14 6.22€07 1.206-14 10 3.188407 402208
28 (3] 0.19€-03 £ L) 202€-08 T.88E4+08 3.63E-02 630 1.86E-00 1208-14 487807 1.208-14 10 3108407 396808

22 0.1 8.10E-03 34 262¢-08 8.20E408 3.63E-02 830 1.85€.08 1.20E-14

[



BUNLDINGNO. 3
FIRST LEVEL

VOLATILIZATION OF PCBs FROM VERTICAL BURFACES

(FROM WAPE SAMPLES)

Hwang DeFalco Model
Nae= ExDel H Cs
(xat)® [
where: Na= Instantaneous emission fiux rate (gicm’-s)
Ee 8ol (or medum) porostly) (unfess)
Dei= Efective dffusivity In soll (cm’/s) = DI x E°2
Ois Diusion coefhclentin air (cm'ss)
pe P(3.14)
te Time from samping (s)
He Herry's Lew Constant (Gmensiorfess form)
Ka= Sollweter partiion coefliclent (cm’g) = Koc x foc ) 830
Koc » Orgaric carbon water perfion cosficlent (cm’Ay) 8.30E+00)
foc Fraction of orgenic cerbon In matertal (o) i 0001
Css Inttel concentration in soll or medium (g/g)
Cwipe (Wal) (ngrem")] __ 1.10€-02)
Cwips (Whal) (orer)
Calculstion of Del Del» DIXE'®
Di E Del
cm' unitess em’ls)
1.76E-02 0.1 8.19E-03
Celculation of & as Del-x €
E {px(1-E) X KdH)
Del € [ K4 H [
em'ss uniSess, e’ unitiess’ em'A)
8.19E-03 0.1 24 8% 303E-02 . 262€-08
Caiculation of Cs Cs @ Cwipe x CFip, nd
Owipe CF ¢ Py Cs|
) o) fem) {gomh)
001 1.00€.08 1 24 4.03E-00
Csiculation of Ne Nao _ExDel ___H__ Cs
matf* [7]
. E Dol ® a t 7] K4 Cs Ne
(unitess) (cm'h)  (uitess) (om'm) () (uitess) (cm'sg) (o9 (ok's)
0.1 8.198-03 X1 202608  T.60E+08 380802 630  408EO0P  3.10E-17
Catcutation of Avg Ne AvgNa (T = 20y) o2 Ne (T w)
™ AvgNa
o) @
316617 0.328-17




BUILDING NO.

FIRST LEVEL
VOLATILIZATION OF PCBs FROM VERTICAL SURFACES
(FROM WAPE BAMPLES)

Yoor E Del L] [ t H Kd Cs Ni Inifel Conc Na Fachr e Mase Lost
(uvtors) (cm'n)  (uniess) (cm'M) (0 (uitoss) (om'R) 09  (pem’s) (oom)  (pow'e)  (witess) (sec) (g
1sec 0.1 8.19E-03 14 202€-08 1.00E+00 3683E-02 83 4.68E-00 8.68E-13, 1.10E-08 1.58E-16 10 3.158¢07 4.00E-10
1 0 $.18E-00 AT 202€-08 3.A8E407 36302 830 4.60E-00 1.68E-18) 100E-08 | 1.128-18 ) 3108407 INE-10
2 [} ] $.18E-03 314 262¢-00 0.31E«07 3.636-02 830 4.68E-08 1.12€-18 1.01E-08 0.13E-17 10 3108407 288E-10
3 0.1 8.18E-03 314 2.62¢-08 946807 363802 830 4.08E-00 9.13E-17 9.806-00 7.008-17 10 3168407 2.49E-10
4 0.1 8.18£-03 14 262E-08 1.26E408 383E-02 830 4.686-09 7.80E-17 9.61E-00 707€-17 10 3188407 2.236-10
] 01 8.19€-03 3.14 282¢-08 1.68E+08 3.63E-02 630 4.68E-00 7107E-17 9.39€-08 G.48E-17 10 3168407 203£-10
[ ) 0.t 8.19€-03 kS7) 2.62€-08 1.89E+08 3.828-02 83 4.08E-00 GASE-17 9.19E-00 697E-17 10 3.18E+07 1.80E-10
7 01 8.19€-03 3¢ 2.52€-08 2.21E+08 383E-02 330 4.08E-08 897617 9.00E-08 8.60E-17 10 3166407 1.76E-10
8 0.1 8.16E-03 314 262€-08 2.62E+08 3.63&-02 830 4,68E-00 8.89E-17! 8.02E-00 827617 10 3.16E407 104810
9 0.1 B8.19E-03 314 2.62¢-00 2.84E+08 3.63E-02 630 4.68E-00 0.27E-17 8.00E-00 8.00E-17 10 3158407 1.68E-10
10 [ 3} 8.10E-03 3¢ 282E-08 3.15E+08 J8IE-02 630 4.088.00 8.00E-17, 8.608-09 ATIE-1? 10 3.16E407 1.80E-10
" 0.1 8.19E-03 3.14 2.52€-08 J47E+08 3.83E-02 630 4.08E-00 4.T7E-17 0.38E-00 4.86E-17 10 3186007 1.446-10
12 01 8.19E-03 87 2.526-08 3.78E+08 383E-02 8% 4.68E-09 458817 $.20E-09 4.38E-17 10 316807 1.386-10
13 01 8.18E-03 214 262€-08 4.10E4+08 383E-02 8% 4.68E-09 438E-17 8.08£-09 422617 10 3166407 1.536-10
14 01 8.18E-03 314 2062¢-08 4.42€+08 3.038-02 3% 4.68E-00 4.22€-17, 7.038-09 4.088-17 10 316807 1.20€-10
1] [ 3] 8.10E-03 314 2.82€-00 4.T3E+08 3.63E-02 830 4.08E-00 4.08E-17| 7.00E-00 3.908-17 1o 3.108«07 1.208-10
" 0.1 8.18E-03 314 2.02€-08 6.05E+08 3.838.02 630 4.68E-00 3.968-17 T.888-00 3.03E-17 10 3188007 121810
7 01 8.18E-03 3.14 202€-08 8.36E+08 J.63E-02 630 4.68E-09 383817 7.86E-08 3 E-17 10 3168407 1.178-10
18 0.1 8.19€-03 .14 202¢-00 3.68E+08 J.63E-02 8% 4.80E-00 ANE-1T T.M4E09 30E-17 10 3168407 1.14E-10
1% 0.4 8.99€.03 314 26208 S.90E+08 38302 [ ) 4.GRE-08 3.63E-17| T.33E-09 IBIE-17 1 3168407 191810
20 0.1 8.19E-03 314 2.02€-08 0.31E+00 3.036-02 830 4.088-00 303617 1.218-00 340817 10 3.16E+07 1.00€-10
21 ot 8.10E-03 A4 2062¢€-08 8.62€+08 353802 830 4.68E-00 3.408-17 1.11E-00 337817 10 3168407 1.008-10
»n 0.4 8.19E-00 3.14 2062€-08 6.94E+08 3.63¢-02 8 4.68E-00 317 7.00E-00 320817 10 3168407 1.045-10
23 0.1 8.19E-03 3.14 2.62¢-08 1.29E+08 35302 830 4.08E-00 3.30€-17 G.90C-00 I.E-17 10 3.10E+07 1.02¢-10
24 [ 3] 8.19E-03 314 262€-08 7 87€+08 3.836-02 830 4.68E-00 3 23E-17| O.719E-00 3.16E-17 10 3168407 OOTE-1t
2 01 8.10E-03 .14 202€-08 7 83E+08 3.638-02 83 4.688-00 3.16E-17! 0.09€-00 3.10E-17 1 3188407 9.788-11

2 01 8.19E0} 304 207606 Q706408 QIR 00 40000 310617



file:///CRTICAL

FIRST LEVEL
VOLATILIZATION OF PC83
FROM CEILING SURFACES
Hwang DeFalco Model
Na= ExDel H Cs
=at)* 7]
whers: Na = Instantensous emission fux rats (gm’-s)
E- S0 (o medium) porostly) (urbess)
Del= Effective dffusity in soll {cm's) = DI x E*®
o Ditfusion costiclent In air (cm’s)
R PI(3.14)
ts Time from samping (s)
He Herry's Lew Constant {dmensioriesa form)
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BUILDING NO. 3

FIRST LEVEL
VOLATILIZATION OF PCBs
FROM CEILING S8URFACES

Your € Oel L a 1 H L] Cs ritel Conc L] Factor Time Aase Lost
(uitess) (cm'S)  (uitess) (cm'n) (s)  (uritess) (cm'R) o8  (pemte) (ven’)  (gomle)  (witens) (sec) (oemh
19ec 01 8.18E-03 e 262€-08 1.00E+00 3.63E-02 830 364E-08 6.88E-12, 8.80€E-08 1.226-18 10 J.18E+07 J.85181E-08
1 01 8 19€-00 314 282€-08 J.15E+07 3.83E-02 830 3.84E-08 1.22€-16 8.11E-08 864E-18 10 3.18E«0T  2.T236E-00
2 01 8 19€-03 34 2082€-08 G.ME07 J.838-02 830 3.04E-00 8.64E-16 T.84E-00 7.008-18 10 168407 22237300
3 0.t 8.19€-03 A 2082€-08 9 46E+ 07 363€E-02 830 364€-00 T.00E-16 162603 SHES 10 AMGE0T 19208E00
4 0.1 8.19€-03 314 2.62€-08 1.26E+08 383602 630 3.64E-00 6.11E-16 T43E-08 0.40E-16 10 316E+07 1.T249E-00
[} o1 8.19E-03 R AL} 202608 1.38E+08 363602 830 3.04E-08 S.48E-16 7.26£-08 490E-16 10 316E407 1.8T241E00
[ ] 0.t 8.19E€-03 34 262€-08 1.88E408 363E-02 830 364E-08 4.96E-18 7.106-08 462E-16 10 316E+0T 1.46077E-00
7 01 8 19E-03 I 202E-08 221E+08 3.63E-02 830 JB4E08 4.62€-16 8.95E-08 4.52€-10 10 3.18E+07 1.38176E-00
8 01 8.19E-03 314 252€-08 2.52E+08 3.83E-02 830 3.04E-08 4.32¢-18 §.82€-08 407€E-16 10 3166407 1.20307E-00
9 01 8 19E-03 I 262E-08 284E+08 3 63E.02 830 3G4E-08 407E-18 G89E-08 388818 ] 3A8E«QT 1.21700E-00
10 ot 8 19E-03 LA 202608 3. 10E«08 383¢-02 830 364608 3.06E-10 087E-08 3.68E-18 10 108407  1.16938-00
" o1 0.19E-03 ERT) 2.62€-08 3.47E+08 383602 630 3.04E-08 3.68E-18 GA3E-08 383¢E-10 10 3.10E+07 1.11108E-00
12 o1 8.19E-03 kAL 202€-08 I TRE08 38302 630 3.64E-08 3.63E-16 6.34E-08 3.30E-18 10 3.18E+Q7 1.06824E-00
13 o1 8 19E-03 34 262€-08 4.10E+08 3.63E-02 830 3.04E-08 3.39€-18 9.238-08 3.20e-10 10 3108407  1.02039E-00
14 0.1 8 19€-03 314 262€-08 4426408 3.63E-02 830 3.04E-08 3.26E-16 8.132-08 3.18E-10 10 J18E+Q7 994481E-10
18 01 8 19E-03 34 2062€-08 4.73E+08 3.63E.02 630 3.64E-08 J.15E-16 6.03E-08 3.08E-16 10 3458407 0.02002€-10
16 (2] 8 19E-03 14 262¢€-08 8.06E+08 3.63E-02 630 3.04E-08 J3.08E-16 0.93E-08 290E-16 10 3168407 0.341028-10
7” ot 8 19£-03 LAl 2062€-08 0 38E+08 383802 83 3.04E-08 200E-16 0.84E-08 268E-10 10 3.108407 0.076338-10
18 0.t 8 19E-03 4 262€-08 8 63E+08 3.63E-02 630 3.84E-08 2.88E-16 0.70E-08 2480E-18 10 3.18E+07 88302810
19 01 8.19E-03 34 282E-08 8.99E+08 J.63E-02 630 J.G4E-08 2.80E-16 0.06E-08 213610 10 A16E407 BO1246E-10
2 01 8 19E-03 314 2.82€-08 G.31E+08 3.63E-02 630 364E-08 273E-16 8.67€-08 2067E-10 10 3168407 G.4049E-10
21 [A] 8 1903 314 2062€-08 0.62€+08 3.63£-02 830 3.64E-08 267€-18) S8.49€-08 20018 10 S.16E+07 B8.211008-10
n 01 8 19€-03 314 262€-08 G O04E«08 3.63E-02 [\ ] 3.04E-08 2.608-18 8.412-08 200610 10 3182407 A.031108-10
2 o1 8.19E-03 314 202€-08 7.26E+08 38302 830 384808 2.86E-18 6.338-08 249€-16 10 3168407 7.062008-10
24 01 0.10E-03 3 2.62€-08 7.67E+08 3.638-02 630 J.04E-08 2.49€-18 G.20E-08 244816 10 318807 T.703228-10
20 0.1 8 19E-03 t AL 262€.00 7 88E«08 3.03E-02 630 3.048-08 2.44E-10 6.178-08 2.408-16 10 3188407 786383E-10

2 0.4 8.19€-03 3.14 2.82€-08 8.20E+08 36302 630
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APPENDIX G
EXPOSURE AND RISK CALCULATIONS
SECOND LEVEL




TABLE G-1

BUILOING NO. 3
SECOND LEVEL
CALCULATION OF RISKS
Dermal contact with interior Surfaces
Equation Cyu= (Cooer * Cootmg) where. Coou™ Chemical concentration on floor surfaces (mg/cm?)
Cugpn 8 Cwali Cutm® Chemical concentration on celling surtaces (mg/cm’)
Intake = ((Crow X SAigw X CRigw ) * (Cogn X SAwgn X CRyyp) X AB x CFIABW x AT) SAgy = Surface area of low contect surfsoes (cm”)
Risk » Intake x SF CRiw ® Percantage of contact with low contact surfaces (unitiees)
HQ= Intake/RID SAup® Surface ares of high contact surfsces (cm?)
CRug® Percentage of contact with high contact surfaces (unitiess)
AB= Dermat sbeorption extent (unitiess)
CF= Unk conversion factor (mgimg)
Bws= Body weight (kg)
ATcs Averaging time, carcinogens (dy)
ATnc = Averaging time, noncarcinogens (dy)
SF= Cancet shope factor (mg/kg-dy')
RDs= Non-carcinogenic Reference Dose (mg/kg-dy)
Risk = Excess lifetime cancer risk (unitiess)
HQ= Non-carcinogenic Hazard Quotient
Chemical Coon Comg Com SAsu CRue Con CRogn AB o BW ATo
{pglom?) (ugicm’) giem’) fem?) {ugrom’) {cm {unitiess) __ (mo/ug) (] {dy)
Totel PCBs an 0.0431 1877 2.70E+08 0.0008 0.00817 2.56E+07 0.001 0.0138 1E-03 70 25660' 1.62€-08
Inhalstion
Equation Intake = (Co X IR x ET x EF x éD )1 (BW x AT) where; Cas Chemical concentration in akr (mg/m®)
Risk = tntake x SF R= Inhalation rate (m*hr)
HQs= Intake/RO ETs= Exposure time (hi/dy)
EF = Exposure frequency (events/year)
EDs= Exposure duration (yr)
8w = Body weight (ig)
Als Averaging time (dy)
Chemicel Cu ™ 55 “EF €0 BW ATo iniake SF Risk
JMM’) ("‘""2 {hr/dy) {ayhn) {yr) )]
Total PCBs 1.456-04 083 8 - 2% 28 70

1 BEOIBANNERRBUPLIY XL S (M) W0 0 M



BUILDING NO. 3
SECOND LEVEL

CALCULATION OF AIR CONCENTRATIONS

PCBs

Equation Ca=(E xCF1 xt,x CF2) / (V x CF3)

Where: Ca= Predicted air concentration in building (mg/m°)
E= Average emission rate from all sources (g/s)
te= Air exchange rate (hr)
= Volume of room (cm?)
CF1= Unit conversion factor (s/hr)
CF2= Unit conversion factor (mg/g)
CF3= Unit conversion factor (m%cm?)
AverageNa  Applicable  Emission Rate
Source (@/cm’-s) Area (cm?) (@/s)
Floor 7.37E-14. 1.35E+08 9.95E-08
Wall 6.32E-17 2.58E+07 1.63E-09
Ceiling 3.33E-16 1.35E+08 4.50E-08
Total 9.99E-06
Chemical E CF1 e CF2 CF3 v Ca
@s) (s/hn) (hr) (mglg)  (m¥cm®) (cm) (mg/m’)
Total PCBs 9.99E-06 3600 0.233 1000 1.00E-08 5.80E+10 1.48E-04
1:\SEC3540\inaNAIRFLR2.XLS [TolalAkCono] G/4/90 3:48 PM




Hwang DeFalco Modet
Nae ExDel

BUILDING NO.3

ratf?

where. Na e
Es
Dol
Dis=
’I
i=
He
Kds
Koc=
foce
Cae

Calculation of Cw In gicm’

SECOND LEVEL
VOLATILIZATION OF PCBs
FROM FLOOR S8URFACES
H __Cs
Kd
Instantaneous emission fx rate (gicm™-e)
8ol (or medum) porosity) (uritess)
Effectve dffusiviy in soll (em'/s) = DI x E°%
Diffusion coefiiclent in ek (cm/s)
PI(3.14)
Time from semping (s)
Herry's Law Constant (mensioriess form) 363602
Bolwater pertion coefficient (cm’ig) = 630
Ovgenic carbon water perSion costficlent (om’/g) 8.30E +06|
Fraction of organic carbon in metertal (%) 0001
inital concentration in materisl (0/0) L8 ME00
Cas= {Cexpud)

where; Cws= Concentrafion In core (/g or glom®)
pe Buk density of concrete (gkem”)
d= Depth of aveliable chemicel (cm)
Cs d ow}
| M)
8.34E-08 24 08 641E06
Calculation of Del Del=» DIXE'®
[ Det
em’fs) _ (unifess Codd)
L.T8E-02 04 81903
Caiculationofa as Oel xE
€ +(Ps x(1-E) n KdH)
Dol 3 Xd H a
cm’s) _ (uniess o) '
8.19E-0) [X] 24 830 303E-02 262608
Calculation of Ne Nee ExDet H__Cs
(xatf®* [”]
€ Del & a t M Xd Cs Na
(uWtess)  (om'M) (aiiees)  (om'm) () (uess)  (em') (0%}  (otm's)
0.1 8.19€-03 314 252608 T.68E«08 2.03202 630 O.MEQS 368E-14
Calcutation of Avg Na AvgNa(T « 20yr)a2Nu (T )
Na Avgie
Y .
368E-14 _ 1.37E-14
Page




BUILDING NO.D
SECOND LEVEL
VOLATILZATION OF PCBe
FROM FLOOR SURFACES

Your -4 Del n a ] H "] Cs inital Conc Ne Faclor Time
(uitess)  (cm'm)  (unitess)  (cm'm) (s) (uitess)  (c'y) (00) (okm'e)]  (gom’) (gem's) (unitess) (sec)
18ec 0.1 8.19£-03 314 202E08 1.00E«00 3.03E-02 630 O.MEO08 103E-00] O41E08 1.84E-13 10 J.18E+07
1 0.1 G.19€-03 314 262608 3.16E«OT 363E-02 830 OS.ME08 184E-13] SO8EOS 1.30E-13 10 348607
2 01 B819E03 314 282608 OMEWO7 IGIEO 630 S3E08 1.30E-13| 04208 1.08E-13 10  J18E«07
3 01 B.19E-03 314 252E-08 948E+ 07 INE-MR 630 OJME08 106E-13| OOJE-08 921E-14 10 J.18E4+07
4 01 819E.03 314 2852608 126E+08 3B3E.02 530 B3ME08 621E-14] 479E-08 8 24E-14 10 3188407
[] 01  B.19E-0 314 252608 1.50E+08 3IBIE-02 630 OME-00 O024F-14] 45)E-08 7.62E-14 10 25607
[} 0.1 B8.19E-03 314 252600 189E+08 303E-02 630 O0ME-08 73526-14] 4 29E08 G.96E-14 10 I13E«07
7 01 B.19E.03 344 282608 221E+08 36IE-02 630 O3E08 ©96E-14] 4O7E08 SOIE-14 10  S15E07
8 01 8.19E-03 314 262E-08 202408 J03E-02 830 O0MEO08 O51E-14] 306708 6.14E-14 10 2156407
9 01 8.19E-03 344 262608 284E+08 IQE-02 630 O.3EO8 O.14E-14] 3GSE-08 §862E-14 10 J.18E«07
10 01 &.19€-03 314 282E-08 I 10E«08 30IE-02 630 OB.ME-08 O082E-14] 349E08 G8.83E-14 10  J.1CE«07
" 01 - 819E-03 394 202E-08 347E+08 JIB3E02 630 O.ME-00 GO83E-14] 33IE00 G6.32E-14 10  J.16E07
12 01 Q8.19E-03 344 262€-08 IT8E+08  383E-02 830 O3MEO08 0532€-14| 3I18E08 G.41E-14 10  3.18E«07
13 01 81003 314 2062608 4.10E«08 JIBIE-02 630 624E08 OI1E-14| 290E08 4 92E-14 10 3.16E«07
14 01 B.19E-03 314 202€-08 442E+08 3I0IE-02 830 OMME08 492E-14] 283E00 4.TSE-14 10 3.16E+07
15 0t B19E03 314 2062E-08 473E«08 IBIE-02 830 O.MEO08 478E-14]| 208E08 4.60E-14 10 3166407
16 01  S8.19E-03 314 282608 GO3E+08 IBIE-02 630 O.3MEO08 A400E-14] 204E-08 447E-W4 10 2168407
17 01 818E-03 314 282E08 OJICE+08 I03IE-02 830 OB.3ME-08 4ATE-14] 240E08 4.ME-14 10 3188607
18 01 Q.19€-03 314 282E-08 G68E«08 I83E-02 830 OGME08 4ME-14] 226608 4226-14 10 3.16E+07
10 01 819803 314  2D2E08 O90C«08 A0IE-02 630 O.ME08 A4228-14] 213600 41284 10 3108407
2 01 S10E-03 314 202608 O6NE+08 IBIE02 630 B.MEO08 412E-14] 200E08 4.028-14 10  3.108+07
21 0.1 8.19E.03 314 2062608 062€+08 3802 630 OJMEO08 402€-14] 107E00 393E-14 10 318807
n 01 0.198-03 314 2062600 S04E+08 3032-02 830 OG.)4E00 INIE-14] 170808 304E-14 10 J.15E«07
0 0.t O.19E-03 314 262608 7.25E+08 363E-02 630 OMEO08 J84E-14] 16E08 I76E-14 10 3158407
2 01 8.19€-03 3.1 430 308814 10 3.168«07
25 01 BI9E0 314 830 IGIE-14 10 3.10E07
2 0.1 _8.19E.03 kX1

[ 1]




Hwang DeFalco Model
Nae= ExDel H Cs
(matf® Xd
where. Na= Instertanecus emission fux rate (giem’-s)
Ee Soil (or medium) poroslly) (unitess)
D= Efactve dffushty In soll (cm'is) = Dix £ %
Diw Diffusion cosficient in air (cm'As)
pe PI(3.14)
te Time from samping (s)
He Henry's Law Constant (dmensioniess form)
Kd= Soltwater partiion cosfticlent (em’/g) = Koc x foc
Koc ® Orgenic cerbon waler partion cosficlent (cm™g)
focs Fraction of organic carbon In meteriel (g)
Ca= itel n solt or (o%9)
Cwipe (Wel)
Cwipe (Wal)
Calculstlon of Del Del» DIXE'®
[] € Dl
e’ unifess cm’)
1.715E-02 0.1 8.49E-03
Catculationof a a= Dot xE
€ +(Ps x(1-E) x KdH)

BUILDING NO. 3
SECOND LEVEL
VOLATILIZATION OF PCBe
FROM VERTICAL SURFACES

i Bl

(ool 0011
(ofom)

3.83E-02

" Caleulation of Cs

Cee CwipenCFip xd

Cwipe CF d P Cs
| (ugler’) (p40) fem) ___{glom’)
0011 1.00E-08 [] 24 468E-00
Calculation of Na Nas ExDel H Cs
(rat® 7]
E [ = a t H [7] Cs N.I
(unitess) (cm'3)  (unitess) (cm'i) (o)) (uitese) (com'sg) oW  (gkm's)
0.1 8.19€-03 394 262608  TOME08 38302 630  468E00  3.16E-7
Calculation of Avg Ne AvgNa (T = 28yr) a2 Na (T )
Ne AvgNe
. g
3A0E-17 832617
FURSIMIRIARTLRS A8 UrCoWel) [ 1]



BUILDING NO. 3

LOEIAPRNETLIL KL PaPCig

[

BECOND LEVEL
VOLATVILIZATION OF PCBs
FROM VERTICAL SURFACES

Year E Det ] a | M x4 Cs irfSal Conc Ne Factor Time Mess Lost
{uritess) em')  (unitens) (em'm) () (uritess) {em'io) oW  (gom's) (oemh)  (pomle)  (witems) (sec) (o)
1sec [ 2] 0.19E-03 ERL] 282€.08 1.00E+00 353E-02 630 4.68E-00 8.88E-13 1.10E-08 1.60E-18 10 2958407 4.90E-10
1 0.1 6.19€-03 314 2028-08 3.188«07 383E-02 030 4.088-09 1.08E-16 1.08E-08 1.12¢-18 10 3.10E+07 3028-10
2 01 8.19E-03 314 262E-08 6.31E+07 36302 6% 4.02E-00 1.12E-18 1.01E-08 913617 10 3166407 288E-10
3 01 8.19E-03 314 2.82€-08 9.48E+07 3.63E-02 830 4.68E-00 9.13E-17 9.88E.09 7.90E-17 10 3188407 2.40E-10
4 [+ R ] 8.19€-03 e 202808 1.26E+08 3.83E-02 830 4.08E-09 71.90E-17 961E-09 707617 10 J10E07 22310
[} 0.1 8.19€-03 34 282€.08 1.58E+08 A8E-02 830 4.688-09 1.07E-17 9.39E-09 8.45E-17 10 3.16E+07 203E-10
[} o1 8.19E-03 kAL 262E-08 1.09E+08 3.83E-02 830 408800 B6.45E-17| 9.19E-09 8.67E-1T 10 3.10E+07 1.68E-10
7 o1 8.19E-03 3¢ 202€-08 221E408 3.83E-02 830 4.68€-09 6.97€-17 9.00E-090 6.50€-17 10 3.18E407 1.76€-10
8 01 8.19€-03 314 282€-08 282E+08 3.53E-02 830 4.58E-00 8.89E-17 8.82¢6-00 827617 10 3138407 1.08E-10
] [ X} 8.19€-03 34 262€-08 284E+08 3.83E-02 830 4.08E-00 S.E-17 8.658-09 S8.008-17 10 3108407 1.088-10
10 0.4 8.19€-03 3.4 252608 JASE+08 38302 830 4.08E-09 8.00E-17 8.80E-00 ATTE-17 10 3.15E+07 1.608-10
1 01 8.19E-03 e 262€-08 3476400 3.63E-02 830 4.68E-00 4T7E-27 8.33E-00 488817 10 118607 1.M4E-10
172 0.1 8.19E-03 34 262€-08 J.78E+08 383802 630 4.68E-00 468617 8.20E-00 A38E-17 10 158407 1.388-10
12 01 0.19E-03 314 2682€-08 4.10E+08 3.63E-02 830 480800 438E-17 8.00E-00 422817 10 2158407 1.336-10
14 o1 8.19E-03 314 2628-08 4426408 303602 830 4.68E-00 4.22€-17 7.038-00 408817 10 316807 1.20€-10
15 01 8.19€-03 A4 262E-08 4.73E+08 3.63E-02 630 4.008-00 4.08B-17 7.80E-00 3.908-17 10 10807 1.286-10
16 [ %] 8.19E-03 3.4 262608 G.08E+08 383802 830 408800 3.90E-17 7.08E-00 303817 10 3108407 1.21E-10
17 01 [ Ri 2.+ ) 314 262€08 G.38E«08 363602 30 4.08E-00 I83E-17 TO4E00 STIE-VY 10 3188407 147610
18 [ 3] 8.16€-03 314 2.62€-08 8.68E+08 3.636-02 630 4.688-09 ATIE-VT T.44E-00 383E-17 10 3.10E+07 1.148-10
19 0t 8.10E-03 34 282608 S.90E+08 3.03E-02 630 4.68E-00 3.63E-17 7.33E-00 2.838-17 10 3.168+07 111810
20 0.1 $.19E-03 314 262€-08 6.31E+08 3.036-02 830 4.688-00 3.63E-17 7.216-00 3.488-17 10 3108407 1.008-10
21 0.1 8.19€-0) 314 262€-08 O‘mm 383602 630 4.582-00 348617 1.11E-09 337817 10 3108407 1.008-10
2 0.4 8.10E-03 314 2062€-08 OS4E«08 I.03E-02 8% 450200 397E-7 7.00E-09 3.308-17 10 3108407 1.04E-10
2 0.1 8.19E-03 3.4 262€-08 7.26E+08 363602 630 4.00E8-08 3.30E-17 0.00C-00 423817 10 3158407 1028-10
24 01 8.19€-03 314 202E-08 T87E+08 383602 830 488809 IDE17 6.798-00 3.108-17 % 3188407 107811
23 0 8.19€-03 314 282¢08 7.08E+08 383602 630 4.08E-00 3.168-17 0.00E-00 3.10E-17 10 3.108+07 0.7T88-11

28 0.4 8.19E-03 3.14 2.62€-08 8.206+08 383602 8% 4.88E-00 3.108-17] AVERAGR




Hwang DeFaloo Model
Na=

_ Calculation of Del

ExODel

Cs

(xatft

where. Na =
Es
Dels
Dis
p=
{is=
He
Kds
Koc=
focs
Cs=

Cwipe (Caiing)
Cuips (Ceilng)

H
(7]

instentsneous emission fux rete (gicm’-3)

8ol (or madium) porosity) (uniless)

Effectve dffusivity in soll (cm’/s) = Dix E°®

Ditusion coefficlent in el (cm’s)

PI{3.14)

Time from samping (s)

Honry's Law Constant (dmensioniess form)

Sollwater partiion cosfficient (cm'/g) = Koc x

Organic carbon waler parfion cosficient (cm®Ag)

Fraction of organic carson in matertal (g/g)

Inlal concentration in eoll or madum (ghg)

DIE'™®

o E
cm’A)] uniSess
1.75E-02 0.1

Dol
cm’’s
8.19E-03

Calculation of =

€ «{Ps x(1-E) x KdH)

(nglem”)
(okm)

FROM CEILING BURFACES

Caiculation of Ce

| tuglomh

Cwipe

0058 1

Calculation of Na

[3 Del
(uniSess) (em's)

] a t
(uanitese) (cm'n) )

(om'R) ()

Na
(oferm’-e)

ot 8.19€-03

EAL) 2.02€-08 T.88E+08

630 242808

umﬂ

Caloutstien of Avg Ne

AvgNa (T = 208) 52 Na (TY1)

Na ™
) -8
16TE-18 333818

Page



BUILDING NO.
SECOND LEVEL
VOLATILIZATION OF PCBe
FROM CEWING SURFACES

LUEDIPERNINPLIE 1L PUPCECHEng

Page ¥

Yeor E Del [ a t H Kd Na Factor Time Maes Lost
(witess) (cm'a)  (unitess) {em'As) (9)  (uiSess) (em'A) (Oom's)  (uritem) (oec) (g’
180c 01 8.18€-03 314 292€-08 1.00E400 002 630 8.23E-18 10 3168407 2.62810£-00
1 0.1 8.19E-03 314 202€-08 3136407 363602 830 B8.89E-16 10 3.10E4Q7 1.83830€-09
2 01 8.19E-03 kR7] 202E-08 6 JEW07 353602 630 481€-18 10 JAEEAT  1B173TE-08
3 0.1 8.19E-03 3.4 2.62€-08 9.46E+07 3.63E-02 830 44TE-18 ] AIGE4Q7  1.314008-00
4 0.t 8.19E-03 314 262€-08 1.26E+08 363602 63 17318 10 3.16E4Q7  1.17535E-00
] 0.1 8.19€-03 3.14 262608 1.68E+08 35302 63 3.40E-16 . ] L10E0T  1.0T204E-00
[ ) 01 8.49E-03 J.14 262€-08 1.89E+08 3.83E-02 830 3.18E-16 0 315E407  09335E-10
7 0.1 8.19€-03 314 2.52€-08 2.21E+08 3.836-02 830 2.95E-10 10 3.18E 0T 020104E-10
8 01 8.19€-03 3144 252808 282E+08 303602 630 2T8E-10 10 310807 Q.TO0028-10
] 01 8.19E-03 314 202€-08 2.84E+08 3.63E-02 630 2.64E-18 1 3188407  8.310068-10
10 01 8.19E-03 314 2.02E-08 3.16E+00 3.83E-02 63 261E-10 10 J.ASE«Q7 71.02M4108-10
1) 0.1 8.19E-0) 314 202E-08 J4TEA 00 3.00E-02 930 241E-18 10 3168407  7.000838-10
12 0.1 8.19E-03 314 2.02E-08 J.78E+08 3.63E-02 830 2.3E-18 10 188407 1.20010E-10
13 [ 3} 8.19E-03 3.14 2062E-08 4.10E+08 383E-02 90 2.23E-16 10 3.18E407  7.02404£-10
14 01 8.19€-03 314 202808 4.42E+08 3.63c02 830 2.10E-18 10 3186407 €.78887E-10
15 01 8.19E-03 314 2.062E-08 4 TIE+08 3.83E-02 830 2.08E-18 10 3168407 @.670308-10
10 0.1 8.19E-03 344 2062E-08 8.05E+08 3.03E-02 [ ] 2.026-10 10 S.10E+Q7 @.37422€-10
17 01 8.19E-03 314 2062€E.08 8.36E+08 ABIE-02 830 1.008-18 10 168407 &.14028-10
18 0.1 8.19E-03 314 202€-08 8.63E+08 3.53E-02 630 1.01E-16 10 3.15E:Q7T 0.02048-10
19 01 8.19E-03 314 202¢E-08 8.99€+08 3.638-02 830 1.60E-18 10 J10E+07 O.87074E-10
20 01 8.19€-03 344 2062E-08 6.318+08 383802 630 1.028-16 10 J16E«07 8.73011E-10
21 01 8.19€-03 314 2062E-08 6.62E+08 30E-02 830 1.706-18 10 3168407 6.003258-10
n 0.1 8.10E-03 314 202E-08 0.04E+08 38302 830 1.748-16 10 3188407  6.48000€-10
3 (3] S.19E-03 314 2.62E-08 7.26E408 3.636-02 830 1.708-18 10 L10E407 OIMIE-10
24 01 §.19E-03 314 202€-08 7.87€+08 363802 630 187E-10 10 S10E4QT $.20031B-10
2 0.1 8.19E-03 3.4 202€-08 71.88E+00 300802 630 1.038-18 170 10E«Q7 S.180424E-10
2 (1] 8.19E.03 3.14 202608 8.20E+08 383602 830




ro——

APPENDIX H
TOXICITY PROFILES




DDT, DDD, AND DDE

Dichlorodiphenyltrichloroethane (DDT) was one of the first of the oa

organochlorine pesticides, being initially synthesized in 1874. ‘Im )

However, it was not until 1939 that the insecticidal properties were

recognized. DDT was extensively used during World War II for D/ \O

control of body lice, being directly applied to the skin of infested @ a
ooT

individuals. In addition, it was one of the most widely used
pesticides in the world from the 1940s until the 1970s. However,

evidence that DDT and its breakdown products DDD and DDE, chcl,

impacted food chains and ecological systems eventually curtailed cH

use of this pesticide. Application of DDT was banned in the United D/ \O
States in 1972, although its use continues in some parts of the d a
world. 00D

DDT, DDD, and DDE can be absorbed into the body via ingestion, H.ca

inhalation, or direct dermal contact. Of these, ingestion is thought "lw

to represent the major uptake route. Once absorbed, these

compounds partition into the fat, where they tend to bioconcentrate. O/ \O
Excretion occurs primarily in the urine, but may also occur in the @ a
breast milk and feces. ooe

DDT is not a highly toxic compound in man. -Animal studies indicate that the acute LD, for DDT

is relatively high, ranging from 100 to 500 mg/kg in rats (Hayes, 1959). The 90-day LDy is

considerably lower, at 46 mg/kg, due to bioaccumulation (Gaines, 1969). The onset of death in

animals given lethal doses is 24 to 72 hours (Murphy, 1986). While some signs of toxicity have
been reported in humans at 10 mg/kg, doses as high as 285 mg/kg have been found to be non-lethal

(Hayes, 1982; Garrett, 1947). No toxicity has been observed among individuals dermally exposed

to DDT as a louse control agent (Murphy, 1986), among factory workers chronically exposed to 5

to 18 mg/kg/day for 15 years (Laws et al., 1967), or among volunteers who were administered

35 pg/kg/day for 18 months (Hayes, et al., 1971).

The primary target organ of DDT appears to be the ceatral nervous system (CNS). Effects related

to CNS toxicity include parathesia of the tongue, lips, and face, apprehension, hyperexcitability,
disturbances of motor functions, and tonic and clonic convulsions. Several animal studies have
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indicated that the liver is also a target organ. DDT exposure has been reported to cause increased
liver weight, increased blood levels of liver enzymes, and hepatocyte hypertrophy and necrosis (de
Waziers and Azais, 1987; Hart and Fauts, 1965). In general, the effects produced by DDT display
a dose-response relationship, with repeated dosing at 40 mg/kg/day (or more) required to induce
most of the observed CNS and liver effects. |

DDT does not appear to be a teratogen in any species tested. In an overview of several
multigeneration studies, Hayes (1982) reported that DDT is not teratogenic in mice, rats, or beagles.

Reproductive effects have been reported for DDT in male cockerels, but only at doses which would
be immediately lethal in rats (Hayes, 1982). Reproductive studies in rats suggest that DDT
possesses little reproductive toxicity, even at dietary levels of 200 mg/kg (Wrean et al., 1971).
Studies in mice indicate that dosages ranging between 200 and 300 mg/kg of DDT are associated
with decreased ovary and testis size (Cannon and Holcomb, 1968).

Potential mutagenic properties of DDT have been investigated by Shirasu et al. (1976) in a number
of bacterial systems and have tested negative. Additional studies have shown that DDT is not
mutagenic even when a metabolic activation system is included in the bacterial screens (Shirasu
et al., 1977). DDT has also yielded negative results in the dominant lethal assay in mice (Epstein
et al., 1972), although the authors reported that DDT was mutagenic in the same assay in rats.

DDT has not been demonstrated to be carcinogenic in man despite extensive exposure data.
Available evidence suggests that DDT and its metabolites, DDD and DDE, may produce liver
tumors in rats and mice (Fitzhugh and Neison, 1947; Innes et al., 1969). Given the lack of
association between exposure to DDT and cancer in bumans, the significance of the findings in
animals is questionable. The reported carcinogenic properties of DDT, DDD, and DDE are further
complicated by the finding that these compounds produced hepatomas. Controversy currently exists
regarding the significance of hepatomas. It is unclear whether this pathologic change is reversible
or indicative of carcinogenesis (Murphy, 1986).

It has been suggested that DDT is an epigenetic carcinogen and induces tumor formation through
mechanisms not involving heritable changes in DNA. Although this currently represents an area
of active research in toxicology, it is not clear that this will alter the current status of DDT as non-
carcinogenic in humans.
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ALDRIN AND DIELDRIN

Aldrin and dieldrin are organochliorine insecticides belonging to a
a family of chemicals known as the cyclodienes. Structurally, these a
two compounds are almost identical except that dieldrin is a

photooxidation product of aldrin. When released into the

environmeat, aldrin converts readily to dieldrin, which is the most

stable form. Historically, these compounds were widely used for A
insect control from the 1950s through early 1970s. However, use

of these compounds has decreased in recent years because of their - @
relative environmental persistence. Currently, the approved uses of

aldrin and dieldrin are limited to subsurface termite control,

treatment of some non-food plants, and for use in mothproofing in

some industrial settings. Neither of these compounds is currently Dteldiin
produced in the United States.

- Aldrin and dieldrin can be absorbed via ingestion or inhalation. Once absorbed, aldrin is rapidly
converted to dieldrin and distributed into the tissues. Dieldrin partitions to the fat and it is not
readily excreted. The biological half-life in humans is approximately 266 days.

There are few data available on the acute lethality of aldrin/dieldrin in humans. Ingestion of
approximately 8.2 mg/kg aldrin caused death in a 3-year-old child, but adults are known to have
survived doses of 26 to 30 mg/kg, suggesting that children represent a sensitive population (Hayes,
1982). Animal studies indicate that the lethal doses of aldrin and dieldrin are similar. The LDy,
for aldrin is reported to range from 33 mg/kg to 95 mg/kg, while the LD, for dieldrin ranges from
38 mg/kg to 100 mg/kg (Borgman et al., 1952a, 1952b; Treon and Cleveland, 1955; Cabral et al.,
1979). The primary target organ for acute aldrin/dieldrin exposure appears to be the central nervous
sy;stem (CNS). The major symptoms of lethal intoxication include increased irritability, salivation,
hyperexcitability, tremors, clonic/tonic convulsions, coma, and death. Death is usually due to
either cardiac arrest or respiratory failure related to the CNS effects. The primary non-lethal effects
are also CNS-related. Convulsions and electroencephalogram (EEG) abnormalities have been
reported among individuals exposed to 25.6 mg/kg of aldrin (Spiotta, 1951). Studies with monkeys
suggest that the EEG abnormalities may persist for up to 1 vear after exposure (Burchfiel et al.,
1976). :

The primary target organs for chronic aldrin/dieldrin exposure include the immune system, CNS,
and liver. Low doses of dieldrin (0.25 mg/kg/day) have been associated with microsomal enzyme
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induction in the liver (Den Tonkelaar and Van Esch, 1974), and 0.7S mg/kg/day can induce immune
suppression in mice (Loose, 1982). Neuronal necrosis has been reported in rats exposed to
S mg/kg/day (NCI, 1978a), and histopathological changes have been seen in the livers of rats
exposed to 3.75 mg/kg/day of dieldrin (Borgman et al., 1952b). ' .

There are no human data available on either the reproductive or developmental effects of
aldrin/dieldrin. Rodeat studies suggest that these compounds are not teratogenic or fetotoxic unless
the doses are high enough to also induce maternal toxicity (Chernoff et al., 1975). Reproductive
studies in rats indicate that high doses (e.g. maternally toxic) do not affect mating behavior and have
minimal effects on fertility and litter size. However, a marked increase in mortality was noted
among nursing pups, possibly because of dieldrin in the mother’s milk (Treon and Cleveland, 1955).

Aldrin and dieldrin do not appear to be genotoxic, having tested negative in numerous in vivo and
in vitro assays (see ATSDR, 1989 for a detailed discussion).

Chronic inhalation exposure to dieldrin has not been linked to an increased incidence of cancer in
humans, based on several epidemiological studies among industrial workers (Van Raalte, 1977;
Ribbens, 1985). Results from animal studies are less definitive. In a major study by NCI (1978b),
chronic oral exposure to both aldrin and dieldrin induced hepatocellular carcinomas in mice, but not
in rats. Given that this tumor type is very common in mice, the relevance of this finding is
questionable when extrapolation is made to humans. The U.S. Environmental Protection Agency
(EPA) has identified both aldrin and dieldrin as Class B2 probable human carcinogens, based on
animal data. | '
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ENDRIN, ENDRIN KETONE, AND ENDRIN ALDEHYDE

Endrin is an organochlorine pesticide belonging to a group known
as the cyclodienes. Endrin aldehyde is a common contaminant of
endrin, being co-produced during endrin synthesis. Endrin ketone
is a degradation product of endrin which is typically formed by UV
photo-oxidation or high temperature oxidation. Very little
information is available regarding the toxic effects of either endrin
ketone or endrin aldehyde, but they are expected to be similar to
those produced by endrin. Historically, the primary use of endrin has been as an insecticide for
cotton, sugarcane, tobacco, and apples. It has also been used as an avicide and rodenticide in grain
storage areas. Use of this compound has declined in recent years, and production in the United
States ceased in 1986. '

Endrin can be readily absorbed via ingestion or inhalation, and to a lesser extent, by dermal contact.
Wolfe et al. (1963) reported that in agricultural settings, dermal contact may be the most significant
uptake route. The majority of absorbed endrin is excreted within 2 to 3 days after exposure,
although a significant fraction may also.partition to adipose tissue.

" The acute lethality of endrin has been reported from animal studies and accidental human exposures.
Twenty-six deaths were reported in an incident in which 1,300 to 1,600 people ingested bread
containing 48 to 1,807 mg/kg of endrin (Curley et al., 1970). In a second mass poisoning, 19
people died (of 192 exposed) after ingesting an unknown quantity of endrin in food (Rowley et al.,
1987). Twelve grams has been identified as a lethal dose in man, based on a suicide in an adult
male (Runhaar et al., 1985). The oral LD, for endrin in rats is 40 mg/kg (Speck and Maaske,
1958) and the dermal LD, in rabbits is 94 mg/kg (Treon et al., 1955).

The primary target organ of endrin toxicity is the central nervous system (CNS). Acute endrin
poisoning can induce CNS effects in man, including electroencephalogram (EEG) abnormalities,
dizziness, mental confusion, jerking of the legs and arms, epileptiform seizures, sudden collapse,
and death (Hoogendam et al., 1965; Curley et al., 1970). Recovery from non-lethal exposure is
generally rapid (within a few hours), except for EEG abnormalities, which may persist for ! to
6 months (Hoogendam et al., 1962). Other systemic effects, reported from animal studies, include
pulmonary edema and liver necrosis (Treon et al, 1955) and hepatic microsomal enzyme induction
(Hartgrove et al., 1977).
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Few studies have reported on the effects of chronic endrin toxicosis. An epidemiological study
among industrial workers occupationaily exposed to endrin demonstrated an increase in the number
of deaths due to pneumonia and other non-malignant respiratory diseases (Ditraglia et al., 1981).
Chronic exposure to non-lethal doses of endrin has also been linked to liver and kidney damage in
dogs (Treon et al., 1955) and to episodes of tremors and chronic convulsions in rats (Diechmann
et al., 1970).

Several studies have implicated endrin as a teratogen/developmental toxicant. Ottolenghi et al.
(1974) demonstrated that 5 mg/kg, a dose which was half the maternal LDy, caused an increased
incidence of cleft palate and fused ribs in hamster pups. Lower doses (1.5 mg/kg) have been linked
to hyperactivity in hamster pups (Gray et al., 1981), and doses as low as 1 mg/kg are associated
with reduced pup survival (Ottolenghi et al., 1974).

Endrin does not appear to be either mutagenic or genotoxic. Endrin exposure does not induce
mutations in bacterial assays (Ames et al., 1975), does not induce unscheduled DNA synthesis in
primary rat hepatocyte cultures (Probst et al., 1981), and does not cause an increase in the frequency
of sister chromatic exchanges (SCEs) in human lymphoid cells (Sobti et al., 1983).

There is no evidence to suggest that endrin is a potential carcinogen. Epidemiological studies have

not demonstrated any increased cancer rates among workers exposed to endrin during manufacture
(Ribbens, 1985). A study by NCI (1978) reports that endrin is not carcinogenic to mice or rats.
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HEXACHLOROCYCLOHEXANE

Hexachlorocyclohexane (HCH), also known as benzene

hexachloride (BHC), is an organochlorine insecticide with an a. a
extensive history of agricultural and medicinal use. Technical grade
HCH is composed primarily of four HCH isomers, the alpha (a), @

beta (8), delta (5), and gamma (y) isomers. The gamma isomer is

also known as lindane. The beta and gamma forms were detected Heachiorooychohexane

in the basement samples. The physical, chemical, and toxicological

properties of all four forms are similar, and they will be presented as a group in this profile.

Gastrointestinal absorption of ingested HCH in the rat is relatively complete, ranging from 90.7 to
99.4 percent, depending on the isomer (Albro and Thomas, 1974) whereas dermal absorption of
4-HCH is reported to be less than or equal to 9 percent (Feldmann and Maibach, 1974). The degree
of absorption via respiration has not been quantified, but is likely to be higher than dermal
absorption because of the higher membrane permeability of the respiratory tract.

While unusual, death has been reported in children exposed to y-HCH in vaporizer fumes (Loge,
1965), in dust (Mobb, 1948), and to a whole-body application of a one percent lotion of v-HCH
(Davies, et al., 1983). Symptoms of y-HCH poisoning include vomiting, nausea, diarrhea, seizures,
and convulsions (Davies, et al., 1983). The oral LDy for y-HCH in rats is approximately
90 mg/kg, and the dermal LDy, in rats ranges from 900 to 1,000 mg/kg (Gaines, 1960).

A number of organ systems are affected by chronic HCH toxicosis, including the iupiratory,
cardiovascular, central nervous, immune, hepatic, renal, muscular, and hematopoietic (blood-
forming) systems. Chronic uptake by inhalation of technical grade HCH by workers in the pesticide -
industry has been associated with parathesia of the face and extremities, headache and vertigo
(Kashyap, 1986), and to abnormalities in electroencephalograms (EEG) (Czegledi-Janko and Avar,
1970). Subchronic oral exposure to y-HCH has induced behavioral changes (Desi. 1974), and
decreased nerve velocity in rats (Muller et al., 1981). Decreased nerve velocity was also noted in
rats exposed to high levels of 8-HCH (Muller et al., 1981). In contrast to the effects of v- and
B-HCH, studies by Muller et al. (1981) were unable to demonstrate any neurological effect for
a-HCH.
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Hematological effects have been reported for both chronic and acute HCH exposure. Morgan et al.
(1980) reported that exposure to y-HCH from a vaporizer (2.4 to 5.5 mg/m”) resulted in anemia in
a 2.5-year old child. Hematology studies of workers occupationally exposed to HCH at unknown
concentrations via inhalation have demonstrated increased incideace of leukopenia, leukocytosis,
granulocytopenia, granulocytosis, eosinophilia, monocytosis, and thrombocytopenia (Brassow et al.,
1981). Oral studies in rats exposed to S-HCH at 12.5 mg/kg/day for 13 weeks have demonstrated
decreases in red blood cells, white blood cells, hemoglobin and packed cell volume (Van Velsen
et al., 1986).

The non-carcinogenic hepatic effects of HCH are limited to changes in enzyme levels and liver
weight. Workers exposed to technical grade HCH in the air for periods in excess of 10 years
display increases in blood levels of liver enzymes (Kashyap, 1986). Increased microsomal enzyme
activity can be induced in rats at doses as low as 6.2 mg/kg/day for 3 days, and increased liver
weight at 18 mg/kg/day for 3 months (Oesch, et al., 1982). Alpha and 5-HCH produce hepatic
effects similar to those produced by y-HCH. Exposure to 0.5 mg/kg/day of S-HCH for 13 weeks
caused increased liver weight in rats (Van Velsen et al., 1986), and exposure to 25 mg/kg/day for
24 weeks has been related to liver hypertrophy (Ito et al., 1975). In contrast to the «, 8, and
isomers, the § isomer appears to be relatively non-toxic to the liver. No liver effects were noted
among rats treated with 50 mg/kg/day for 24 to 48 weeks (Ito, et al., 1975).

The various HCH isomers have been reported to cause kidney damage in the rat. Exposure to
40 mg/kg/day of either 8 or y-HCH for 2 weeks reportedly has caused kidney damage as indicated
by increased glucose and creatinine excretion, and hypertrophy and degeneration of the renal tubular
epithelia (Srinivasan et al., 1984). Chronic exposure to S-HCH may cause increased kidney weight
and renal calcinosis (Van Velsen et al., 1986). Fitzhugh et al., (1950) have shown that chronic
exposure to 40 mg/kg/day of y-HCH can cause nephritis and basal vacuolation.

Several minor target organs of HCH have been identified, based on a limited number of studies.
Chronic occupational exposure to technical grade HCH has been associated with abnormal
electrocadiograms (ECGs) (Kashyap, 1986) and mucous membrane irritation (Conley, 1952).
Accidental ingestion has been related to minor muscle damage (Munk and Nantel, 1977), and
gastrointestinal (GI) effects, including vomiting and diarrhea (Nantel et al., 1977). Immune
suppession has been reported from animal studies (Dewan et al., 1980; Desi et al., 1978), but not
among workers exposed to technical grade HCH (Kashyap, 1986).

There is no evidence suggesting that any of the isomers of HCH are developmental toxicants,
although reproductive effects have been reported for the v and 8 isomers. Chronic exposure to
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75 mg/kg/day of y-HCH is reported to produce testicular atrophy, degeneration of the seminiferous
tubules, and disruption of spermatogenesis in rats (Shivanandappa and Krishnakumari, 1982), and
chronic exposure to 12.5 mg/kg/day of S-HCH is sufficient to produce atrophy of the uterus and
ovaries, degeneration of the seminiferous tubules, and disruption of spermatogenesis in rats (Van
Velsen et al., 1986). '

There is limited evidence for the genotoxicity of HCH. Lakkad et al., (1982) have reported that
technical grade HCH can induce dominant lethal mutations in mice, and Shimazu et al., (1972) have
reported an increased incidence of chromosomal aberrations in rat bone marrow in response to
S-HCH. ]n vitro mutagenicity tests utilizing bacteria have not demonstrated any mutagenic effect
for y-HCH (Moriya et al., 1983). There is some evidence that y-HCH may induce a slight increase
in chromosomal aberrations in mammalian-cell mutagenicity assays (Ishidate and Odashima, 1977).

Three HCH isomers (a, 8, 7) have been implicated as potential human carcinogens based on animal
studies. Work by Ito et al., (1973) demonstrated that mixtures of HCH isomers could induce
hepatocellular carcinomas in mice, but that the mixtures were only carcinogenic when the o isomer
-was present. Other studies have implicated y-HCH in the production of hepatocellular carcinomas
in mice (NCI, 1977; Wolff et al., 1987), but not in rats (NCL, 1977). Thorpe and Walker (1973)
have shown that 8-HCH can cause hepatocellular carcinoma in mice. Several studies (Ito et al.,
1973, 1975) have been unable to demonstrate any increased cancer rate in either mice or rats
exposed to y-HCH. Based on these studies, the USEPA has classified o-HCH as a Class B2,
B-HCH as a Class C, and v-HCH as a Class B2/C potential carcinogen. It should be noted that in
all cases, the presumed potential human carcinogenicity of HCH is based on induction of liver
cancer in rodents. This type of cancer is very rare in man, but relatively common in rodents.
Under these conditions, the use of rodent hepatocellular carcinoma data may not be predictive of
potential human carcinogenicity, and should be considered suspect.
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Heptachlor & Heptachlor Epoxide

Heptachlor (CAS NO. 76-44-8, C,;H,Cl,) is a chlorinated cyclodiene with a molecular weight of
373.5, a melting point of 95-96° C, and boiling point of 135-145° C. It is a white or light tan, non-
combustible, waxy solid or crystalline solid with a mild camphorlike odor. It has very low vapor
pressure (0.0003 mm Hg at 25° C). Heptachlor is practically insolubie (56 mg/l1 @ 25-29° C) in
water but readily soluble in most organic solvents (ATSDR 1989). The US Environmental
Protection Agency (EPA) canceled the registration of pesticides containing heptachlor with the
exception of its use through subsurface ground insertion for termite control and the dipping of roots
or tops of non-food plants (Fed. Reg. 1975). Heptachlor epoxide (CAS NO. 1024-57-3, C,(H,Cl1,0)
is the oxidation product of heptachlor, biotransformed by microsomal enzymes, which occurs in soil
and in or crops when treatments with heptachlor have been made. Humans can be exposed to these
insecticides through food chains, drinking water or milk contaminated with the compounds. The
cyclodiene such as heptachlor can be absorbed from the intact skin or by inhalation (ATSDR 1989).
Limited data suggest that heptachlor is readily absorbed from the gastrointestinal tract, and a large
portion of the absorbed heptachlor is slowly eliminated, primarily via the bile duct into the feces.
Heptachlor epoxide can be stored in adipose tissue, and has been found in several human tissues
including blood, milk, and amniotic fluid at concentrations of <1 ppm (ATSDR 1989).

Acute exposures to heptachlor or its epoxide have been shown to cause effects on sensory, motor
nerve fibers and the motor cortex in the central nervous system (CNS). Signs and symptoms of
acute poisoning in humans and animals resulting from high doses of heptachlor include paresthesia
of the tongue, lips, and face; apprehension; hypersusceptibility to stimuli; irritibility; dizziness;
disturbed equilibrium; tremor; and tonic and clonic convulsions (Hayes 1967). Persons who have
been poisoned by cyclodiene insecticides reported headache, nausea, vomiting, dizziness, and mild
chronic jerking. Unlike DDT, these compounds tend to produce convulsions before other less
serious sings of iliness have appeared (Hayes 1971). Heptachlor epoxide is equally or more toxic
by acute exposure than the parent compound, and it has been suggested that epoxide formation
represents an activation reaction (O’Brien 1967). Although they are considered as CNS stimulants,
their precise site and mechanism of action are incompletely known. Biochemical studies have shown
an alteration of brain amino acid rations and an increased level of ammonia in the brain (O’Brien
1967).

Major concern of chronic exposures to heptachlor or its epoxide include liver, CNS, and immune
system. Several long-term feeding studies of heptachlor and heptachlor epoxide showed increased
liver weights, indicating hepatotoxicity, and decreased effects on host defense mechanism by immune
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system. There was a relationship between dose and increases in liver weights in both male and
female mice and rats at the termination of the studies. A 2-fold increase over controls in the
incidence of hepatic hyperplasia was observed in the test mice, and pathological examinations of
tissue specimens revealed hepatic vein thrombosis and cirrhosis in treated but not in control mice
(Davis 1965). Acceptable Daily Intake (ADI) of heptachlor was reported to be 0.0005 mg/kg/day
(WHO 1973, cited in Klaassen et al. 1986). The reference dose (RfD) of heptachlor was reported
to be SE-4 mg/kg/day based on 2-year rat feeding study with critical effects of liver weight increases
in male rats. A total uncertainty factor of 300 was used to account for inter- and intraspecies
differences (factor of 100) and additional 3 was considered appropriate because of the lack of
chronic toxicity data in a second species (IRIS 1992). The principal study was of low quality and
was given a low confidence rating. There is a data gap to determine the RfD with higher
confidence, and probably chronic dog feeding study may be needed (IRIS 1991). The RD of
heptachlor epoxide was determined to be 1.3E-5 mg/kg/day based on 60-week dog feeding study
with critical effects of liver-to-body weight ration in both males and females (IRIS 1992). An
uncertainty factor of 1000 was used to account for inter- and intraspecies differences and to account
for the fact that a NOEL was not attained (IRIS 1992).

Teratogenicity and other reproductive effects of heptachlor and heptachlor epoxide were investigated.
Mestitzova (1967) reported a marked reduction in the litter size in F1 generations among rats fed
with heptachlor. Heptachlor epoxide has been found in tissues of stillborn infants. However, the
data was considered inadequate to establish a relationship between exposure and human reproductive
toxicity. -Male and female mice that received heptachlor in the diet for 10 weeks were unable. to
produce a new generation. Decreased pregnancy rates were reported following oral administration
of heptachlor to male and female rats for two generations. In male and female rats fed heptachlor,
heptachlor epoxide, or a mixture of the two for three generations, the number of resorbed fetuses
increased and fertility decreased with succeeding generations (ATSDR 1989). The two-generation
reproduction study using dogs indicated NOEL of 1 ppm (0.025 mg/kg/day) and LOEL of 3 ppm
(0.075 mg/kg/day) based on liver lesions in pups (Velsicol Chemical 1973 cited in IRIS 1992).

Potential mutagenic and carcinogenic effects of heptachlor and heptachlor epoxide have been studied.
Several in vitro mutagenicity studies showed the positive results when tested with metabolic
activation. DNA repair assays indicated that heptachlor was not genotoxic in rodent hepatocytes
(Maslansky and Williams 1981, Probst et al. 1981) but showed positive results in other studies
(Ahmed et al. 1977) when tested with liver microsome enzymes. Based on the some negative results
of unscheduled DNA synthesis assays, heptachlor and heptachlor epoxide are considered to be
~ epigenetic carcinogens of the promoter type. There are data that exposures to heptachlor and
heptachlor epoxide increase the incidence of liver carcinomas (ATSDR 1989).  Available
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epidemiological studies on heptachlor are considered to be inadequate to establish a clear qualitative -
or quantitative assessment of the relationship between heptachlor exposure and the risk of developing
cancer in humans (ATSDR 1989). '

Heptéchlor/heptaclﬂor epoxide, is classified as a probable human carcinogen, Group B2, under the
EPA’s guidelines for carcinogen risk assessment based on inadequate human data and sufficient
animal carcinogenicity data (IRIS 1992). The major finding in mice has been an increased
incidence of liver carcinomas. Davis (1965) tested 100 male and female C3H mice by feeding 0 or
10 ppm heptachlor epoxide for 2 years. Survival rate was generally low, with 50% of controls and
9.5% of treated mice living 2 years. A 2-fold increase in benign liver lesions (hepatic hyperplasia
and benign tumors) over the controls was reported. Reevaluation of heptachlor epoxide
carcinogenicity study by Reuber (1977) showed a significant increase in liver carcinoma in the dosed
group (77/81 in females and 73/79 in males) over the controls (2/53 in females and 22/73 in males).
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POLYCHLORINATED BIPHENYLS (PCBS)

Polychlorinated biphenyls (PCBS) are semi-synthetic oils. They are made from biphenyl, a naturally
occurring compound extracted from petroleum. The biphenyl is chlorinated at any or all of its carbon
atoms resulting in a mixture of PCBs that consists of heavy, nonflammable, stable with high boiling
points. These oils have been used as coolants, hydraulic ﬂuids, stone-cutting oils, and heat transfer
fluids. Polychlorinated biphenyls have also been used in plasticizer processes and as dye carriers.

Polychlorinated biphenyls are exceptionally persistent in the environment and are fairly ubiquitous
in soils and waterways. Analysis of whole fish samples collected nationwide revealed PCB residues
in 94 percent of all fish at a2 mean level of 0.53 ppm. (Schmitt et al. 1985) Waterfowl have also
accumulated high concentrations of PCBS. Bioconcentration factors in aquatic species such as fish,
shrimp, and oysters, range from 26,000 to 60,000 (Leifer et al. 1983).

A large body of knowledge about the toxicity of PCBs comes from an incident in Japan in 1968
(Higuchi 1976) when effects including chloracne, hyperpigmentation of the skin, nails, and
conjunctual and raucous membranes, liver disease, and other findings. This incident is unique in that
exposure to PCBs was unusually high, however, due to this incident, much inforrhation has been
accumulated regarding the effects of PCBs in humans.

Other human health effects due to PCBs have been investigated in follow-up epidemiological studies,
which include data on birth defects (Drotman 1985). Because PCBs are lipophilic and stable in the
environment, they persist and bioaccumulate and have been found to cause, among other effects,
tumor promotion and immunosuppression in mammals and birds (Bitman et al. 1972; Vos 1972).
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CALCULATION OF RISKS
ASSOCIATED WITH DERMAL AND INHALATION EXPOSURE TO
ACCEPTABLE PCB SURFACE CONCENTRATION OF

10 ppH00 cm?
At reguiatory level of 10 19/100 cm®
Dermal contact with Surfaces
Mean hunhp of Burlece Area | P of
Concentration Surface Area  Low Contact Vertica! of High Nhh COM Dumnl Unit
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CALCULATION OF AIR CONCENTRATION
ASSOCIATED WITH ACCEPTABLE PCB WIPE CONCENTRATION

OF 10 pg/100 cm?

Equation Ca=(ExCF1xlexCF2)/(VxCF3) '
Where: Ca= Predicled air concentration in building (mglm"’)
E= Average emission rate from all sources (g/s)
te = Air exchange rate (hr)
E Volume of room (cm?)
CF1= Unit conversion factor (s/hr)
CF2= Unit conversion factor (mg/g)
CF3= Unit conversion factor (m*/cm’)
Average Na  Applicable Emission Rate
Source (g/cm’-s) . Area (cm?) (gls)
Floor 5.75E-16 1.35E+08 7.76E-08
Wall 5.75E-16 2.58E+07 1.48E-08
Ceiling 5.75E-16 1.35E+08 1.76E-08
Total 1.70E-07
Chemical E CF1 o CF2 CF3 \' Ca
(@’s) (sh) (o) (mg/g) (m*/cm’) (cm?) (mgim’)
Tolal PCBs 1.70E-07 3600 0.233 1000 1.00E-08 5.80E+10 2.46E-06
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VOLATILIZATION OF PCls
FROM FLOOR BURFACES
AT ACCEPTABLE SURFACE CONCENTRATION OF

1 ORI HFRSIOB TOAR AL § AP CFloar)

Hwang DeFalco Model

10 ugy100 e’
Nas= € x Dol H Cs
(ra [ [
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He Horvy's Law Corstent (dmansioriess form)
Kd= Solwater partion cosficlent (cm'ig) » _630
Koce Organic carbon waler partifon cosficient (') [ 8:300904)]
foce Fracton of organic carbon in matertsl (9%) L2552 0.0
Cwe Concenirion on surface (pgkm') Ry
Cws Concenrion on surface (glem') BONAOC
Calculation of Del Deie DIxE™
[ E Dol
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Calculation of Avg Na Avg Na (T = 25¢7) s2 Ne (i )
Ne - AwgNe
X s
267E-16__ 5.78E-16
Page 3



VOLATILIZATION OF PCls
FROM FLOOR SURFACES
AT ACCEPTABLE SURFACE CONCENTRATION OF
10 /100 cm?
98]
Year E Det n « t H Kd Cs Na| iniflsl Conc Ne Factor Time Mase Lost
(witess)  (an'A) (witess)  (am'm) (3) (witess)  (cmyg) oW (oems)] (o)  (gombs)  (unitess) (sec) (o) (gl
01 0.19E-03 394  252E-08 100E+Q0 3S83E-02 530 4.47€08 B80O7E-12] 100E-07 1.44E-18 10 213E+07 483600 oml
1 01 0.19E-03 314 252608 I13EXQ7 38IE-02 830 417800 1.44E-13] 9S55E00  1.026-18 10 3 I5Es07 JI0E00 DO.NELS
2 01  B.19E0) 314 202E-08 6IEX?  IBIE-02 630 44708 102€.18] O0.23E-08 8.30E-18 10 2138407 202809 090808
3 09 B.19E-03 314  2026-08 946E«Q7 303E-02 830 A17E08 6.30£.16] 80OGE-08 7.18E-10 10 3988« 07 2277800 O.74E-08
4 01 8.19E-03 314 2526-08 1266408 JOBIEQ2 630 AN7E-08 7.18E-18] 074608 843E-16 10 J10E407 203C-00 HG4E08
5 01 Q.16E.03 3.94 262608 1688+08 I3IE-02 830 44TE-08 B43E-18] 834c-08 S.07E-18 10 J.18E07 185600 8.356.08
[] 0.1 8.19E-0d 314 2082608 109E«08 I.8IE-02 530 417608 G87E-16] 83ISE08 S4IE-18 10 3136407 ATME00 18808
7 01 8.19E-03 314 252608 221E+08 3BIE-02 530 4.17E-08 G.43E-16] O.18E-08 S5.0ME-18 10  3.45E«07 1.00E-00 8.026-08
8 01 B 19E-03 314 282E.08 2852E«08 JISIE-02 530 A417E08 OS.O8E-16] 00208 4.70E-18 10 313407 161600 7.878-00
9 01 B8.19E-03 314  202E-08 284408 I83E02 830 4.17E-08 4.70C-18] 787E-08 4.64E-18 10 3.18E+07 1.43E00 1.72E-08
10 01 -819€-0) 314 252E-08 J.15€+08 383E-02 830 417E00 4.84E-18] 772808  4.3¥E-10 10 JQASE+0T  1.ITE-O0 1.u¢-oaJ
" 01 8 19E-03 344 282E-08 J47€+08 ISBIE-02 830 A17E08 433E-18| 739E-08 4.13E-10 10 3.16E+07 1.ME00 7.48E-08
12 o1 S.19E-03 314 2526080 370E+08 IBE-02 830 497E-08 4.16E-18] 7.48E08 I OOE-18 1 315E+«07 120E08 7.338.08
13 0t 3.19€.03 © 314 252E-08 4.10E«08 38)E02 830 A17E-08 J99E.18| 7.33E-08 I &4E-18 10  J.1SE«O7 1.21E-00 1.2!!-“L
14 01 8.19€-03 314 282E-08 442608 383E-02 830 497€08 384E.-18] 72108 I THE-10 10 3.18E«07 1.97C-00 700808
15 01  B8.19E-0) 314 262€-08 4.TIE08 IOGIE-02 930 4.17€08 3THE-18] 700E-08 I BRE-10 10 3168¢07 113600 @08E.08
18 01 B 18E-03 14 252608 SOSE«08 383602 830 417E-08 J59E-18] GHOE-08 I 48E-18 10 3158407 .1.10E-09 O87E-08
114 01  8.19E-03 314 252600 O IE«08 IBIE-02 630 4 17E-08 J48E.-16] O687c-08 3 I9E-18 10 J.15E«07 - 107E-00 @.76E-08
18 01 B819€.0) 314  202E08 OB6BE S I BIE-02 830 4.17E.08 JIPE-16]| B.76E-08  II0E-18 10 J15E+07 104E-080 G GSE-08
19 01 B8.19E-03 314 2062608 S99E08 3ISIE-02 830 417€08 J.30E-18| GGBEO08 3 21E-10 10 J158«07 101E00 O50E-08
20 01 B.19E-0) 394 262E-08 631E+08 353E-02 530 4.17E-08 J.21E-18| G36E-08 3. 14E-18 10 3.18E«07 0.098-10 C.408-08,
N 01 B.19E-03 314 252608 662E+08 ISIE-02 830 4.17E-08 3. 14E-18] G4EE-00 I 0SE-16 10 J15E«07 908E-10 O IE-08
22 0ot B819€.03 314 252608 GB94E«08 I BIE-02 630 4.17€E-08 3.08E-16] O62I6E-08 I O00E-18 10 J.15E+07 04%E-10 O627€-08
pal 01 B8.19€E-03 3194 282608 7.2%E«08 IBIE-02 830 A17E-08 300E-16] 627608 293E-18 10 J.16E+07 ©0.208-10 §.13E-08
24 0.1 8.19E-0Q 44 252608 7067Es08 I BIE-02 $30 417E-08 203E-16] O.10E08 287E-18 10 J.15E+07 OQOSE-10 OG.00E-08
K< 01 B.18E-0d 314 2526-08 7.80E+08 383 E-02 830 497E-08 207E-16] G6O0PE-08 202€-18 10 J.15E«07 8.00€-10 G.M_-ﬂ
26 0.1 81903 314 2352608  8.206+08 3B83E-02 630 4.1TE-08  282E-18}AVERAGE 1.428.08
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VOLATILIZATION OF PClis
FROMVERTICAL SBURFACES
AT ACCEPTABLE SURFACE CONCENTRATION
10 pg/100 cm?

HKwang DeFalco Model
Nas ExDel H Cs
(ratft [
where: Nae nstardaneous emission fux rete (gkm’-s)
Ee Soll (or medium) porosity) (unitess)
Dele Effective dffutMity in soll (cm'/s) = Di x %
D= Diffusion coefMicient In ok (cm’/s)
P PI{3.14)
1= Time from sempling (s)
He Herry's Law Constant (dmanslordess form)
Ka» Soliwater partion cosficient (cm’ig) » Koc x foc
Koce Oranic carbon waler garfton cosfiicient (cm'sy)
foce Fraction of organbic carbon in meteriat (/o)
Cs» inivel In aod or medium (ghg)
Cwipe (Wat)
Cwipe (Wal)
Catculation of Del Del= DixE™
Ot € Oel
cm's unitess| cm’ls
1.75E-02 0.1 8.19E-03
Calculationofa as® Dol xE

€ «{(Ps x (1-E) x KaH)

Calculation of Ce Cs= CwpexCFlp nd
Cwipe CF d [ Cs
| (pgom’) (@) fom)  (gom’)
01 1 00E-08 1 24 4.17E-08
Calculation of Ne Nas ExDel H Cs
nat)** 7]
€ Dot n « 1 H Kd Cs Ne
(unttess) (cm's)  (unitess) (em's) () (unitess) (cm') (o)  (oem's)
o1 8.19€-03 314 282€-08 7.88E+08 3.83€-02 430 4.17€-08 207E-16.
Calculation of Avg Na AvgNa (T = 25y) a2 Na (T W)
Na AvgNs|
s g
287€E-16 5.78E-18
y Y - Popet



VOLATILIZATION OF PCBe
FROM VERTICAL BURFACES

" AT ACCEPTABLE SURFACE CONCENTRATION OF

10 pg/100 !

Yeor € Det ] « t H “ Cs Na inial Conc Ne Fackr Time Mass Lost
{uritess) (cm'm)  (uniess) (em'n) (s)  (unvess) (ew'ig) 0 (gom’s) (em')  (gemls)  (uitess) (oec) (o)
1s8c 01 8.18E-03 314 252€.08 1.00E+00 3.836-02 830 4.17€-08 8.07E-12 1.00E-07 1.44E-18 0 3.10E«07 483500
1 (3] 8.19E-03 14 252€-08 JSEXY J.53E-02 930 417808 1.44E18 9.65E-08 1.02€-1¢ 10 315807 320808
2 '3 ] 8.18E-03 314 2.082E-08 6.31E+07 383E-02 830 4.17E-08 1.02€-15 9.22E-08 0.30€-10 10 2 10E+07 202€.00
3 01 8.19E-03 kR 282€-08 0.46E+07 3.53E-02 30 417E-08 8.30E-18 0.06E-08 T.18E-18 10 A18E07 22100
4 01 8.19E-03 AL 2.82E-08 1.26E+08 3.53E-02 $30 ANTE-08 7.188-18 8.74E-08 S.43E-18 10 J.1SE«07 2.038.00
E] 01 8.19€-03 kR7] 262€-08 1.68E+08 383E-02 630 417608 $.43E-16 8.54E-08 B8.87E-16 10 3.15€+07 1.858.09
[ 01 8.19E-03 3.14 2.52€-08 1.89E+08 3.53E-02 830 407E-08 8.87E-18 8.33E-08 8.43E-18 10 315E+07 1.11E09
7 [ }] 8.19€-03 34 262€-08 2216408 I 5IE-02 830 4.17E€-08 S.43€E-16 8.18E-08 8.00E-18 10 JASEOT 1.00€-00
8 0.1 B8.18E-03 J.14 2.82€E-08 2.62€+03 3683602 630 4.17€-08 8.08E-16 8.02E-08 4.79E-18 ] 3.15E«07 104509
9 [A] B8.19E-03 34 252€-08 284E«0d 3.63E-02 530 AATE-08 4.79E-18 TATE-08 4.S4E-18 10 21136407 1.438.00
10 o1 8 19€-03 314 252€-08 I 156408 383E-02 530 4.07E-00 4.54E-18 1.7126-08 4.338-18 10 S.15E«07 1.37€-00
" 01 8 19E-03 314 2.52€E-08 J4TE«08 3S53E02 830 4.97E-08 4.33E-16 1.59€-08 4.13€-18 10 3156407 1.318-09
12 0.1 8 19€-03 3.4 252€-08 3.78E+08 353E-02 530 4.17€-08 4.15E-16 TAGE-08 I.99E-18 10 3.18€+07 1.26E-09
13 0.1 8.19€-03 .14 262608 4.10E+08 383E-02 530 4.17€-08 3.99E-16 7.33€-08 J.04E-18 10 JASE«07 1.218-00
1“4 0.1 8 19E-03 3.4 252608 4.42E+08 3.63E-02 830 4.17€-08 3 B4E-16 7.21E-08 3.THE-18 10 3.18€«07 LATE0®
13 o1 8 19€-03 KNT) 282E-08 4 T3E+0D 353E-02 530 4.17€-00 J.71E-18 7.09E-08 3.50€-1¢ 10 3 48E«07 1.1438.00
16 0.1 8.19E-03 314 252608 $.05E+08 353E-02 430 4.17€-08 399E-16 6.98E-08 J.48E-18 10 J13E07 1.10E-00
7 01 8.19€-03 3.4 252€-08 8.36E+08 353E-02 330 4.7E-08 3.48E-18 6.87E-08 3.3€-16 10 3.18E+07 1.07€-00
18 01 8.19€-03 LR} 252€-08 3 68E+08 3S5)E-02 830 4.17€-08 JE-18 6.76E-08 3.30E-18 10 3156407 1.04E-00
19 o1 8 19€-03 L R1} 252€-08 S 99E+08 38302 430 4.ATE-08 A.30€.16 66CE-08 J2ME-18 10 JASE0T 101E00
20 01 8 19E-03 314 252E-08 8.31E+08 3S53IE-02 830 4.17E-08 3 21E-18 6 56E-08 314E-18 10 3188407 9.00€-10
" 01 8 19E€-03 e 252€-08 6.62E+08 353E-02 530 4.17E-08 3.14E-16 G.40E-08 J.08E-18 10 3.15E407 9 88E-10
22 01 8 19E£-03 3.t 282€.08 8 04E+08 333E-02 330 4.17€-08 J.06E-18 6.38E-08 J.00E-16 10 3.1SE«07 9.45E-10
70 01 8 19€-03 e 292€-08 7.25€+08 38302 630 4.17€-08 3 00E-16 8.27€-08 203E-18 10 3106407 9.25€-10
¥} 0.1 8 19E-03 LR1] 252€-08 7.57E+08 353E-02 830 4.17E-08 293-16 6.18E-08 287€-18 10 3.10E+07 9.068-10
23 01 -8.19€-03 R 282E-08 7.88E+08 363E-02 $30 417608 2.87€E-18 0.09€-08 282€-18 10 J.18E+07 8.89E-10

2 01 8 19E-03 3.14 2 52€E-08 8 20€+08 3 53€-02 530 4 17€-08 2.02E-16 AVERAGE

1SERIMVOLKS TOAR AL 8 AP Cavw e
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VOLATILIZATION OF PCBy
FROM CEILING SURFACES
AT ACCEPTABLE WIPE CONCENTRATION OF
10 49100 cm?

Hwang DeFalce Mode}
Na= ExDel H Cs
(nat)® Ko
whare: Ne = imtantansous emission il rate (gom’-s)
Ee Soil {or medkum) porosity) (univess)
Deln ENectve dffushty tn soll (cmss) = Dix E°°
Dis Diffusion cosfficlent In s (cm'/s)
pe P1(3.14)
te Time from samping (s)
He Herry's Law Constant (drmensionsess form)
K= Solitwater partition cosflicient (cm’/g) = Koc x
Kocs Orgaric cerbon water partson cosficlent (cm'/g)
focw Fraction of orgenic carbon in melerial (o/g)
Cse tnitied conc in 30l or madium (9/)
Cwipe (Ceilng)
Cwipe (Celing)
Calculation of Del Dels DIXE™
D E Del
cm'A) unisess, em’A
1.75€-02 01 8.1SE-03
Calculstionof a as Dol xE

€ «{Ps x(1.E) x KaH)

Calculetion of Ce Cs» CwipexCFlp. xd
Cwipe CF ¢ » Ca
| (ughe) —fom).
01 1.00E-00 1 24 4.17E-08
Calculation of Na Ne = E x Del H Cs
na)®? Kd
E Ost n a ] H L] Cs Na
(urisoss) (cm'h)  (witess) - (cms) () (uritess) {em'i) 00 (gkmhs)
01 8 19E-) I 282€-08 786C+08 353602 330 4.17€-08 287€-16
Calculation of Avg Na Avg Na (T = 25y1) =2 Na (T w}
Ne AvgNa
!y )
287€-16 8.75E-16

Page ?
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AT ACCEPTABLE WIPE CONCENTRATION OF

10 9/100 cm’

Theficlency ™
Your € Del 1 a 1 H L] Cs Ne inital Cone Na Factor Time Wass Lost
{urttess) (cm'm)  (urioss) (cm'is) (5)  (itess) (erwig) (90 (gem’s) (oem")  (gem’s)  (widess) (sec) (o] (olom')
1s0c [A] 8.18E-03 LA} 2.52€-08 1.00E +00 383602 630 4.17E-08 8.07€-12 100E-07 1.44E-18 10 3106407  4.BIM3IE-00 9.86E-08
1 0.1 8.19€-03 LR 282608 I 15E407 383E02 930 4.47E-08 9.44E-18 9.535E-08 1.02€-16 10 348E407 3.204128-00 9.238.00
2 0.4 8.10E-03 EAT) 2062E-08 6 J1E07 383€.02 830 4.A7E-08 1.02€-13 9.23E-08 8.30€-18 10 3.18E407. 281013E-00 808808
3 01 8 198.03 314 252E-08 9 46E«07 3.63E-02 830 4.17E-08 8.30E-16 0.96E-08 7.18E.18 ] .16E407 226508209 8.74E-08
4 01 8.19E-03 4 2.92E-08 1.26E+08 I.83€-02 830 4,17E-08 7.18E-18 8.74E-08 8.43E-18 w0 3185407 2.02848E-00 04800
S ot 6.19E-03 314 252E-08 1.88E+08 3.83€.02 830 4.17E-08 G.43E-18 8.54E-08 9.87E-18 10 J.16E407  1.0490£-00 835808
[] 01 8.19€.03 3 252E-08 1.89E+08 3.53e-02 530 4,17E-08 8.87€-18 0.33E-08 843816 10 3156407 1.71267€-09 8.108.08
7 01 8 19E.03 kAL 252€-08 221E+08 353602 630 417608 0.43E-18 8.13E-08 8.08E-16 10 3.16E+07  1.00206E-00 8.02€-00
[] 0.1 8 19E-03 kAT 262€E.08 282€+08 3383€.02 930 4.17E-08 8.08E-16 8.02E-08 4.T9E-18 10 3108407  1.01043E-00 187808
9 o1 8 19€-03 J.14 2.92E-08 284E+08 393E.02 530 4.17€-08 4.79E-18 7.87E-08 4,64E-18 10 J18E407  1.432028.00 1.728-00
10 01 8 19E-03 314 252€E-08 3156408 383602 §30 4.17€-08 4.64E-10 7.72€-08 433818 1 JASE40T 1. 30624200 T1.69E-08
1" 01 8.19€-03 3.4 262€-08 JATEOS 353602 830 A1TE-08 4.2)E-18 7.69€-08 4.15E-16 10 108407  1.20007E-08 740808
2 01 8.19E.03 kAL 252€-068 J.T8E+08 383602 $30 4.17E-08 4.18E-16 7.46E-08 390E-16 10 3166407 125676200 133808
173 o1 8.19E.03 LR 252€-08 4.10E+08 333€-02 530 417608 399E-16 T33E08 IBE-18 e A1SEQT 120104208 T2E08
1 [ X} 8 19E-03 ERT} 2.62€-08 442E+08 3.683E-02 430 4.17€-08 3 84€E-18 T.21€-08 I THE-18 10 3AGEOT  1.16908E-00 T.00€-08
13 [ A ] 8 19€-03 314 292E-08 4.73€+08 303E-02 30 4.17€-08 3E-10 7.00E-08 3.00E-10 10 A18E0T 1.132038-00 c.mr
16 01 8 19E-03 3 282€-00 S 03E+08 353E-02 830 4.17€-08 J.59E-18 6.98E-00 3.48E-18 " 10 3168407 1.0008-08 6.07€-08
17 01 0.19E-03 34 292€E-08 8.36E+08 ISIE-02 530 4.17€-08 J.48E-16 6.87E-08 3.38E-18 10 ISELOT  1.08004E-00 0.705-08
18 01 8.19E-03 314 282E-08 5.63E+08 3.83€-02 530 4.17€-08 J.39E-18 6.7¢E-08 3.20€-18 10 2186407  1.03985E.00 ©6.08E-08
19 o1 0.19E-03 314 2952E.08 08 99E«C8 383E-02 830 ANTE-G8 3.302.18 8.66E-08 J21E.10 10 3168407 1.013238-00 0.008-00
20 (2] #.10E8-0) e 2082E.00 931L«08 J83E-02 830 4 t7€.08 I 21E-18 8 88E.08 3 14E-16 10 3.16E:07 #.88012¢-10 €.40¢-08
21 01 8.19E-03 314 202€-08 6 62E+08 383E-02 30 4.17E-08 3.94E-18 8.48E-08 3.08E-1¢ 190 3168407 9 GOOT7E-10 ©6.362-08
2 01 8.19E-03 3.4 252€-08 6 84E+08 353602 530 4.17€-08 J.06E- 16 ©6.36E-08 3.00E-18 10 JASEO7 9.448428-10 6.27E.00
2 o1 8.19€-03 314 282€-08 1.28E+08 3.83€-02 630 4.17€-08 J.0CE.18 6.27€-08 293E-16 10 156407  9.24049E-10 6.18E-08
2 01 8.19E.03 e 2.52€.08 7157E+08 3502 $30 4.17€-08 293E-18 8.18€-08 287€-18 10 J15E407 9.06261E-10 $.00E-08
23 01 8 19€-03 I 252€-08 7 88E+08 35302 430 A.17€E-08 287€E-16 6 09E-08 282€.16 10 3156407 0.00082€-10 ©6.00E-00
2 01 8.19E-03 344 2.52€-08 8.20E+08 3.53E-02 - 83 4.17€-08 2.02€-16] AVERAGE IAMi
Poge # 19008 2.0 Pt
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APPENDIX J
LIST OF ACRONYMS



LIST OF ACRONYMS

ATCOM Aviation Troop Command

BHC Benzenehexachloride

COPC Chemicals of Potential Concern
DDD Dichlorodiphenyldichloroethane
DDE Dichlorodiphenylethane

DDT Dichlorodiphenyitrichloroethane
HI Hazard Index

HQ Hazard Quotient

LADD Lifetime Average Daily Dose
LOAEL Lowest observed adverse effect level
MCL Maximum Contaminant Level
NOAEL No Observed Adverse Effect Level
PCB Polychlorinated Biphenyls

ppm parts per million

QA/QC Quality Assurance/Quality Control
RfC Reference Concentration

RD Reference Dose

RFP Request For Proposal

SCEM Site Conceptual Exposure Model
SF Slope Factor

SLAAP St. Louis Army Ammunition Plant
TCB Tetrachlorinated Biphenyls

UCL Upper Confidence Limit
USEPA United States Environmental Protection Agency
WCC Woodward-Clyde Consultants
WWTS World Wide Terminal Services Inc.

I\SEQSMACRNYM.DOC 02-20-56





